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The Maryland Department of Natural Resources (DNR) seeks to

preserve, protect and enhance the living resources of the state.

Working in partnership with the citizens of Maryland, this worthwhile

goal will become a reality. This publication provides information

that will increase your understanding of how DNR strives to reach

that goal through its many diverse programs.

Tawes State Office Building
580 Taylor Avenue

Annapolis, Maryland 21401

Toll free : 1-(877)- 620-8DNR ext. 8610

www.dnr.maryland.gov

in Maryland
Out of state call: 410-260-8610

TTY via Maryland Relay: 711 (within MD)
800-735-2258 (out of state)

THE FACILITIES AND SERVICES OF THE MARYLAND DEPARTMENT OF NATURAL RESOURCES ARE AVAILABLE TO

ALL WITHOUT REGARD TO RACE, COLOR, RELIGION, SEX, SEXUAL ORIENTATION, AGE, NATIONAL ORIGIN, OR

PHYSICAL OR MENTAL DISABILITY.

Robert L. Ehrlich, Jr.

Governor

Michael S. Steele

Lt. Governor

A message to Maryland’s citizens

Published July 2005

C. Ronald Franks

Secretary

This document is available in alternative format upon request from a qualified individual with a disability.
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Appendix A 
Sentinel Sites in the Coastal Plain – Eastern Shore Region 

 
 

Unnamed Tributary to Emory Creek (CORS-102-S) 
Leonard Pond Run (WIRH-220-S) 

Millville Creek (NASS-108-S) 
Nassawango Creek (NASS-302-S) 

Unnamed Tributary to Skeleton Creek (UPCK-113-S) 
Swan Creek (LOCR-102-S) 
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Unnamed Tributary to Emory Creek (CORS-102-S) 
Site CORS-102-S is located on an unnamed tributary to Emory Creek in the Coastal Plain – 
eastern shore region of Maryland. It is in the Corsica River Watershed in Queen Anne’s County. 
This site was sampled in 2000 to 2004. Its watershed is primarily forested (90%), with 
10% agriculture. 

 Unnamed tributary to Emory Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to Emory Creek (2000 to 2004). 
Parameter 2000 2001 2002 2003 2004 
Field pH 6.4 7.2 5.8 6.8 
Dissolved Oxygen (mg/L) 5.9 5.2 7.3 5.7 
Conductivity (mS) 0.09 0.13 0.053 0.13 
Turbidity (NTU) 11 10.7 

Not sampled in 
summer  (dry) 

9.6 13.9 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to Emory Creek (2000 to 
2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 2000 2001 2002 2003 2004 
Instream habitat (0-20) 10 8 14 8 
Epifaunal substrate (0-20) 8 9 12 9 
Velocity/Depth Diversity (0-20) 8 9 16 8 
Pool Quality (0-20) 9 13 16 11 
Riffle Quality (0-20) 12 8 16 6 
Shading (%) 80 92 95 93 
Embeddedness (%) 40 60 

Not sampled in 
summer (dry) 

20 20 
Discharge (cfs) .58 .02  4.13 .02 

The graph below displays temperature logger data for the unnamed tributary to Emory Creek 
during 2000 to 2004. In 2002, the tributary became dewatered during summer drought conditions. 
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The graph illustrates how the temperature logger recorded air temperatures rather than water 
temperatures during August 2002. 

Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to Emory 
Creek by sampling year. 

Parameter 2000 2001 2002 2003 2004 
American eel 3 0 1 0 
Eastern mudminnow 37 168 23 33 
Golden shiner 0 0 1 0 
Redfin pickerel 6 5 

Not sampled in 
summer (dry) 

3 8 
Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna collected in or near the unnamed tributary to Emory Creek. 
Order (Common) Species 
Anura (Frogs  
and Toads) 

American Bullfrog, Fowler’s Toad, Gray Treefrog, Northern Green Frog, Northern Spring Peeper,  
Southern Leopard Frog, Wood Frog 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the unnamed tributary to Emory Creek 
by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm *(0.9) 0(0) 0(0) *(1.6) 0(0) 
  Naididae Worm *(7.7) 0(0) 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) *(0.9) 0(0) 0(0) *(1.0) 
 Tubificida Tubificidae Worm *(3.4) *(0.9) *(5.1) *(1.6) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud *(10.3) 1(0.9) 0(0) 1(2.3) 1(16.4) 
  Gammaridae Scud 0(0) 1(1.8) 0(0) 1(0.8) 0(0) 
 Coleoptera Dytiscidae Beetle *(1.7) 0(0) 0(0) 1(0.8) 0(0) 
  Elmidae Beetle 0(0) 0(0) 1(0.9) 0(0) 0(0) 
  Hydrophilidae Beetle 0(0) 0(0) 0(0) 0(0) 1(1.0) 
  Scirtidae Beetle 0(0) *(0.9) 0(0) *(0.8) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) *(0.9) 0(0) 0(0) 
  Chironomidae True Fly 11(46.2) 12(34.9) 5(78.8) 5(12.5) 6(21.2) 
  Simuliidae True Fly 3(10.3) 2(45.0) 1(0.9) 2(59.4) 2(7.7) 
  Tabanidae True Fly 0(0) 1(0.9) 1(0.9) 0(0) 0(0) 
  Tipulidae True Fly 0(0) 1(0.9) 0(0) 0(0) 1(1.0) 
 Ephemeroptera Ameletidae Mayfly 1(2.6) 0(0) 0(0) 0(0) 0(0) 
  Baetidae Mayfly 0(0) 0(0) 0(0) 0(0) 1(1.06) 
  Leptophlebiidae Mayfly 1(0.9) 1(1.8) 0(0) 1(1.6) 1(4.8) 
 Isopoda Asellidae Aquatic Sow 

Bug 
1(5.1) 0(0) 0(0) 1(0.8) 1(1.9) 

 Odonata Cordulegastridae Dragonfly/ 
Damselfly 

0(0) 0(0) 1(0.9) 0(0) 0(0) 

 Plecoptera Nemouridae Stonefly 1(5.1) 1(1.8) 0(0) 2(16.4) 1(37.5) 
  Perlodidae Stonefly *(0.9) 0(0) 0(0) 0(0) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 1(1.8) 0(0) 0(0) 0(0) 
  Limnephilidae Caddisfly 2(2.6) 0(0) *(0.9) 0(0) *(6.7) 
  Philopotamidae Caddisfly 0(0) 1(0.9) 0(0) 0(0) 0(0) 
Mollusca Basommatophora Physidae Snail 1(1.7) 1(3.7) 1(2.5) 0(0) 0(0) 
  Planorbidae Snail 0(0) 1(0.9) 1(5.9) 0(0) 0(0) 
 Veneroida Sphaeriidae Bivalve *(0.9) 1(1.8) 1(2.5) 1(1.6) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Leonard Pond Run (WIRH-220-S) 
Site WIRH-220-S is located on Leonard Pond Run in the Coastal Plain – eastern shore region of 
Maryland. It is in the Wicomico River head Watershed in Wicomico County. This site was 
sampled in 1995 and 2000 to 2004. Its watershed is primarily forested (51%), with 
41% agriculture and 7% urban. 

Leonard Pond Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Leonard Pond Run (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.6 5.9 6.5 6.5 5.9 6.2 
Dissolved Oxygen (mg/L) 6.7 7.5 7.3 9 6.7 7.6 
Conductivity (mS) .11 0.14 0.13 0.14 0.12 0.13 
Turbidity (NTU) Not measured 1.8 2.9 2.3 7.1 3.1 

Physical Habitat  

Physical habitat measurements collected at Leonard Pond Run (1995 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 16 19 18 17 16 15 
Epifaunal substrate (0-20) 10 16 16 13 16 13 
Velocity/Depth Diversity (0-20) 17 18 19 15 17 13 
Pool Quality (0-20) 14 17 17 17 16 16 
Riffle Quality (0-20) 16 15 0 13 16 16 
Shading (%) 60 87 85 60 80 78 
Embeddedness (%) 100 100 100 100 100 100 
Discharge (cfs) 9.07 39.23 20.77 13.82 31.74 18.07 

 

The above graph displays the temperature logger data for Leonard Pond Run for 2001 to 2004. 
Maximum recorded temperatures occurred during August 2004. 

Leonard Mill Run
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Leonard Pond Run by year. 
Parameter 1995 2000 2001 2002 2003 2004 
American eel 9 5 7 15 3 10 
Black crappie 0 1 3 0 0 0 
Bluegill 12 27 37 9 31 32 
Brown bullhead 2 0 0 2 0 1 
Chain pickerel 7 26 26 17 11 16 
Creek chubsucker 0 12 6 1 0 2 
Eastern Mosquitofish 0 0 0 1 0 0 
Eastern mudminnow 16 6 6 19 4 9 
Golden shiner 0 0 0 0 0 4 
Largemouth bass 1 2 6 1 2 8 
Least brook lamprey 0 5 2 18 3 19 
Margined madtom 2 1 1 4 4 5 
Pirate perch 4 7 16 42 10 17 
Pumpkinseed 3 1 0 0 17 5 
Redfin pickerel 0 0 0 2 0 1 
Tadpole madtom 0 1 4 8 1 3 
Tessellated darter 19 70 93 220 47 119 
White perch 0 2 2 0 2 0 
Yellow bullhead 0 1 0 1 0 1 
Yellow perch 0 1 0 2 9 8 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Leonard Pond Run. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Fowler’s Toad, Green Treefrog, Northern Green Frog, 

Pickerel Frog, Southern Leopard Frog 
Squamata (Snakes and Lizards) Common Five-linked Skink 
Testudines (Turtles) Eastern Snapping Turtle, Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Leonard Pond Run by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(1.7) 0(0) 
 Lumbriculida Lumbriculidae Worm *(1.0) 0(0) *(0.9) 0(0) 0(0) 0(0) 
 Tubificida Tubificidae Worm 0(0) 0(0) *(0.9) *(1.1) 0(0) 0(0) 
Arthropoda Amphipoda  Scud *(14.4) *(6.1) 0(0) 0(0) 0(0) 0(0) 
  Crangonyctidae Scud *(1.0) 0(0) 1(0.9) 0(0) 0(0) 1(3.0) 
  Gammaridae Scud 1(6.2) 1(0.9) 1(2.6) 1(3.2) 1(1.7) 1(10.9) 
 Coleoptera Dytiscidae Beetle 0(0) 1(0.9) 0(0) 0(0) *(0.9) 0(0) 
  Elmidae Beetle 0(0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
  Gyrinidae Beetle 0(0) 0(0) 0(0) 0(0) 2(3.5) 1(1.0) 
 Diptera  True Fly 0(0) 0(0) 0(0) 0(0) *(1.7) 0(0) 
  Ceratopogonidae True Fly 0(0) 0(0) 0(0) *(1.1) 0(0) 0(0) 
  Chironomidae True Fly 8(34.0) 9(44.4) 13(44.4) 11(64.2) 14(75.9) 10(54.5) 
  Empididae True Fly 1(1.0) 0(0) 1(0.9) 1(1.1) 0(0) 0(0) 
  Ephydridae True Fly 0(0) *(0.9) 0(0) 0(0) 0(0) 0(0) 
  Sciomyzidae True Fly 0(0) 0(0) 0(0) 0(0) *(0.9) 0(0) 
  Simuliidae True Fly 1(15.6) 1(17.4) *(0.1) *(1.1) 0(0) 0(0) 
  Tabanidae True Fly 0(0) 0(0) 0(0) *(1.1) 0(0) 1(1.0) 
  Tipulidae True Fly 0(0) 0(0) 0(0) 0(0) 2(1.7) 0(0) 
 Ephemeroptera Baetidae Mayfly 0(0) 1(2.6) 0(0) *(1.1) 0(0) 0(0) 
  Ephemerellidae Mayfly 1(4.1) 1(15.7) 1(24.8) 1(12.6) 1(2.6) 1(1.0) 
  Heptageniidae Mayfly 1(8.3) 1(4.4) 1(10.3) 1(7.4) *(0.9) 1(8.9) 
  Leptophlebiidae Mayfly 0(0) *(0.9) *(0.9) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
1(3.1) 1(1.7) 1(0.9) 0(0) 0(0) 0(0) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 

 Odonata Aeshnidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(1.0) 

  Calopterygidae Dragonfly/ 0(0) 0(0) 0(0) 0(0) 1(1.7) 1(1.0) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Damselfly 
 Plecoptera Perlidae Stonefly *(1.0) 0(0) 0(0) 0(0) *(1.7) 0(0) 
  Perlodidae Stonefly 0(0) 1(2.6) 1(7.7) 1(4.2) 1(3.5) 1(10.9) 
  Taeniopterygidae Stonefly 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 1(1.0) 0(0) 1(2.6) 1(1.1) 1(0.9) 1(3.0) 
  Lepidostomatidae Caddisfly 0(0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
  Leptoceridae Caddisfly 0(0) 1(0.9) 0(0) *(1.1) 0(0) 0(0) 
  Limnephilidae Caddisfly *(1.0) 0(0) 0(0) 0(0) *(0.9) 1(1.0) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.0) 
  Psychomyiidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.0) 
Mollusca Basommatophora Physidae Snail 1(4.1) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Bivalvia Sphaeriidae Bivalve 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.0) 
 Veneroida Sphaeriidae Bivalve *(3.1) 0(0) 0(0) 0(0) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Millville Creek (NASS-108-S) 
Site NASS-108-S is located on Millville Creek in the Coastal Plain – eastern shore region of 
Maryland. It is in the Nassawango Creek Watershed in Worcester County. This site was sampled 
in 1997 and 2000 to 2004. Its watershed is primarily forested (78%), with 13% agriculture, 
8% barren, and 1% wetlands. 

Millville Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Millville Creek (1997 and 2000 to 2004). 
Parameter 1997 2000 2001 2002 2003 2004 
Field pH 4.4 4.2 5.1 4.5 4.2 3.9 
Dissolved Oxygen (mg/L) 1.5 2.8 1.1 4 1.6 3 
Conductivity (mS) .05 0.08 0.06 0.08 0.07 0.07 
Turbidity (NTU) Not measured 2 24 2.1 2.1 3.4 

Physical Habitat  

Physical habitat measurements collected at Millville Creek (1997 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1997 2000 2001 2002 2003 2004 
Instream habitat (0-20) 17 17 6 12 11 12 
Epifaunal substrate (0-20) 16 16 6 7 10 13 
Velocity/Depth Diversity (0-20) 2 14 3 7 7 8 
Pool Quality (0-20) 18 14 7 11 15 13 
Riffle Quality (0-20) 0 0 0 0 0 0 
Shading (%) 80 99 93 92 90 90 
Embeddedness (%) 100 100 100 100 100 100 
Discharge (cfs) 0 .92 0 0 .57 .71 

The graph below displays the temperature logger data for Millville Creek for 2000 to 2004.  
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Millville Creek by sampling year. 

Parameter 1997 2000 2001 2002 2003 2004 
American eel 0 1 0 0 0 0 
Banded sunfish 50 6 0 0 1 10 
Bluespotted sunfish 1 0 0 0 0 0 
Eastern mudminnow 370 136 1005 181 165 194 
Mud sunfish 2 0 1 0 4 0 
Pirate perch 18 9 10 5 7 12 
Redfin pickerel 38 45 8 16 41 8 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Millville Creek. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Fowler’s Toad, Northern Green Frog, Pickerel Frog,  

Southern Leopard Frog, Wood Frog 
Squamata (Snakes and Lizards) Eastern Fence Lizard 
Testudines (Turtles) Eastern Snapping Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Millville Creek by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1997 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Lumbriculida Lumbriculidae Worm *(4.2) 0(0) *(1.0) *(1.8) *(1.0) 0(0) 
 Tubificida Tubificidae Worm *(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 1(2.1) 1(17.9) 2(6.9) 0(0) 1(1.9) 2(34.5) 
 Coleoptera Dytiscidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(2.7) 
  Hydrophilidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
 Diptera Ceratopogonidae True Fly 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 5(11.5) 4(26.4) 7(62.8) 4(97.3) 4(50.5) 5(26.6) 
  Simuliidae True Fly 1(17.7) *(2.8) 2(22.6) 0(0) 1(7.6) 1(0.9) 
  Tipulidae True Fly 0(0) 1(0.94) 0(0) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
1(19.8) 1(47.17) 1(1.96) 0(0) 1(1.0) 1(30.1) 

 Plecoptera Nemouridae Stonefly 1(39.6) 1(3.8) *(2.0) 0(0) 1(36.2) *(4.4) 
 Trichoptera Limnephilidae Caddisfly 1(2.1) 0(0) *(2.9) *(1.0) 1(1.0) 0(0) 
  Polycentropodidae Caddisfly 0(0) 1(0.9) 0(0) 0(0) 1(1.0) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Nassawango Creek (NASS-302-S) 
Site NASS-302-S is located on Nassawango Creek in the Coastal Plain – eastern shore region of 
Maryland. It is in the Nassawango Creek Watershed in Worcester County. This site was sampled 
in 2001 to 2004. Its watershed is primarily forested (72%), with 24% agriculture, 3% barren, and 
1% urban. 

Nassawango Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Nassawango Creek (2001 to 2004). 
Parameter 2001 2002 2003 2004 
Field pH 6.4 6.5 5.2 
Dissolved Oxygen (mg/L) 5.1 5.7 3.9 
Conductivity (mS) 0.09 0.08 0.07 
Turbidity (NTU) 8.5 16.8 12.5 

Not sampled (high flow conditions) 

Physical Habitat  

Physical habitat measurements collected at Nassawango Creek (2001 to 2004). Scored parameters 
are on a 0 (worst) to 20 (best) scale. 

Parameter 2001 2002 2003 2004 
Instream habitat (0-20) 19 16 16 
Epifaunal substrate (0-20) 18 14 13 
Velocity/Depth Diversity (0-20) 8 10 8 
Pool Quality (0-20) 19 17 17 
Riffle Quality (0-20) 0 0 0 
Shading (%) 80 89 85 
Embeddedness (%) 100 100 100 

Not sampled (high flow conditions) 

Discharge (cfs) 8.91 .87 12.88  

 

The graph above displays the temperature logger data for Nassawango Creek for 2001 to 2004. 
Maximum recorded temperatures occurred during August 2001. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Nassawango Creek by sampling 
year. Fish were not sampled during 2004 due to high flow conditions. 

Parameter 2001 2002 2003 2004 
American eel 31 58 52 
Banded sunfish 11 7 35 
Black crappie 0 0 1 
Bluegill 1 8 3 
Bluespotted sunfish 17 12 4 
Brown bullhead 0 2 1 
Chain pickerel 17 6 10 
Creek chubsucker 16 18 35 
Eastern mudminnow 25 60 9 
Golden shiner 117 88 96 
Largemouth bass 0 0 1 
Least brook lamprey 0 1 5 
Margined madtom 0 1 1 
Pirate perch 35 68 35 
Pumpkinseed 7 14 9 
Redbreast sunfish 1 1 6 
Redfin pickerel 17 12 34 
Tadpole madtom 7 9 0 
Tessellated darter 1 4 0 
Yellow bullhead 1 1 0 
Yellow perch 15 33 7 

Not sampled (high 
flow conditions) 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Nassawango Creek. 
Order (Common) Species 
Anura (Frogs and Toads) Eastern Snapping Turtle, Northern Green Frog, Pickerel Frog 
Testudines (Turtles) Stinkpot 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Nassawango Creek by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON NAME genera 

(RA) 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(3.8)* 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(12.3)* 0(0) 0(0) 0(0) 
 Tubificida Tubificidae Worm 0(7.6)* 0(0) 0(0.8)* 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 1(6.6) 1(1.0) 0(0) 2(6.0) 
 Coleoptera Dytiscidae Beetle 0(0) 1(1.0) 0(0) 1(6.0) 
  Elmidae Beetle 0(0) 1(3.8) 0(0) 0(0) 
 Decapoda Palaemonidae Shrimp 0(0) 0(0) 0(0) 1(1.2) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) *(0.8) 0(0) 
  Chironomidae True Fly 3(3.8) 11(50.5) 8(39.3) 8(28.6) 
  Simuliidae True Fly 0(0) 0(0) 1(28.7) 0(0) 
  Tipulidae True Fly 0(0) 0(0) 0(0) *(1.2) 
 Ephemeroptera Ephemerellidae Mayfly 1(3.8) 1(6.7) 1(0.8) 0(0) 
  Heptageniidae Mayfly 0(0) 0(0) 1(4.1) 0(0) 
  Leptophlebiidae Mayfly 1(47.2) *(29.5) 1(14.8) 1(38.1) 
 Isopoda Asellidae Aquatic Sow Bug 1(8.5) 1(1.0) 1(4.9) 1(4.8) 
 Odonata Aeshnidae Dragonfly/Damselfly 0(0) 1(1.0) 0(0) 1(1.2) 
  Coenagrionidae Dragonfly/Damselfly 0(0) *(1.9) 0(0) 0(0) 
 Plecoptera Taeniopterygidae Stonefly 0(0) 0(0) 0(0) 1(4.8) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 0(0) 1(0.8) 0(0) 
  Leptoceridae Caddisfly 0(0) 2(1.9) 0(0) 0(0) 
  Limnephilidae Caddisfly 1(5.7) *(1.0) 2(4.1) 2(3.6) 
  Phryganeidae Caddisfly 1(0.9) 0(0) 0(0) 0(0) 
  Polycentropodidae Caddisfly 0(0) 1(1.0) 0(0) 0(0) 
Mollusca Bivalvia Sphaeriidae Bivalve 0(0) 0(0) 0(0) 1(4.8) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 1(0.8) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Unnamed Tributary to Skeleton Creek (UPCK-113-S) 

Site UPCK-113-S is located on an unnamed tributary to Skeleton Creek in the Coastal Plain – 
eastern shore region of Maryland. It is in the Upper Choptank River Watershed in Caroline 
County. This site was sampled in 1996 and 2000 to 2004. Its watershed is primarily forested 
(61%), with 5% wetland and 34% agriculture. 

      

 

 
 Skeleton Creek in the spring 2004 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to Skeleton Creek (1996 and 
2000 to 2004). 

Parameter 1996 2000 2001 2002 2003 2004 
Field pH 6.8 5.7 6.8 6.9 6.6 6.8 
Dissolved Oxygen (mg/L) 7.3 5.2 3.9 3.2 5.2 3.3 
Conductivity (mS) 0.17 0.07 0.18 0.19 0.18 0.19 
Turbidity (NTU) Not measured 9.5 8.6 4.9 11.7 24.9 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to Skeleton Creek (1996 and 
2000 to 2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 12 17 11 13 11 12 
Epifaunal substrate (0-20) 10 17 9 13 11 11 
Velocity/Depth Diversity (0-20) 4 14 10 8 13 10 
Pool Quality (0-20) 8 14 12 12 14 13 
Riffle Quality (0-20) 2  7 8 7 8 9 
Shading (%) 80 96 97 96 95 95 
Embeddedness (%) 85 40 40 15 50 65 
Discharge (cfs) .13 1.00 .04 .02 .04 .04 

 

Unnamed Tributary to Skeleton Creek

12

16

20

24

28

Sampling Date

W
at

er
 T

em
pe

ra
tu

re
 (o C

)

2000
2001
2002
2003
2004

Jun. 1            Jun. 15           Jul. 1            Jul. 15           Aug. 1            Aug. 15



 A-13

The above graph displays the temperature logger data for the unnamed tributary to Skeleton 
Creek for 2000 to 2004. Maximum recorded temperatures occurred during the drought in 
August 2002. 

Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to Skeleton 
Creek by sampling year. 

Species 1996 2000 2001 2002 2003 2004 
American eel 10 13 11 8 4 6 
Bluegill 0 4 0 0 5 2 
Brown bullhead 0 0 0 0 3 7 
Creek chubsucker 2 0 1 2 0 9 
Eastern mudminnow 51 25 30 55 95 53 
Golden shiner 0 0 0 0 3 2 
Pirate perch 34 95 39 6 8 10 
Pumpkinseed 5 0 0 0 1 3 
Redfin pickerel 7 0 2 25 11 52 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the unnamed tributary to Skeleton 
Creek. 

Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern Spadefoot, Fowler’s Toad, Northern Green Frog, Northern Spring Peeper, 

Pickerel Frog, Southern Leopard Frog 
Squamata (Snakes) Northern Black Racer, Northern Watersnake 
Testudines (Turtles)  Eastern Snapping Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the unnamed tributary to Skeleton 
Creek by sampling year, (genera (RA)) = (number of genera (relative abundance)). 
    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.9) 0(0) 
 Lumbriculida Lumbriculidae Worm *(0.9) 0(0) 0(0) 0(0) *(3.7) 0(0) 
Annelida Tubificida Tubificidae Worm *(0.9) *(2.5) 0(0) 0(0) *(3.7) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 0(0) 0(0) 0(0) 0(0) 0(0) 2(2.7) 
  Gammaridae Scud 0(0) 1(2.5) 1(1.6) 0(0) 1(16.5) 1(4.5) 
 Coleoptera Dytiscidae Beetle 0(0) 0(0)  *(0.8) 1(0.8) 1(3.7) 0(0) 
  Elmidae Beetle 1(0.9) 2(7.6) 1(4.1) 1(0.8) 2(3.7) 0(0) 
  Ptilodactylidae Beetle 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
 Decapoda Cambaridae Crayfish 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
 Diptera Chironomidae True Fly 10(51.8) 6(21.0) 6(59.8) 5(46.3) 11(27.5) 5(14.4) 
  Simuliidae True Fly 2(36.4) 3(48.7) 4(12.3) 2(33.1) 2(10.1) 3(60.4) 
  Tipulidae True Fly 0(0) 1(1.7) 0(0) 0(0) 0(0) 1(0.9) 
 Ephemeroptera Caenidae Mayfly 1(0.9) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Leptophlebiidae Mayfly *(0.9) 0(0) 2(4.1) 1(11.6) 1(4.6) *(0.9) 
 Hemiptera Belostomatidae True Bug 0(0) 0(0) 0(0) 1(0.83) 0(0) 0(0) 
  Corixidae True Bug 0(0) 0(0) *(0.8) 0(0) 0(0) 0(0) 
  Nepidae True Bug 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
 Isopoda Asellidae Aquatic 

Sow Bug 
0(0) 0(0) 1(4.1) 1(4.1) 1(16.5) 1(5.4) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 

 Odonata Calopterygidae Dragonfly/
Damselfly 

0(0) 0(0) 1(0.8) 0(0) 1(0.92) 0(0) 

  Coenagrionidae Dragonfly/
Damselfly 

0(0) 0(0)  *(0.8) 0(0) 0(0) 0(0) 

 Plecoptera Capniidae Stonefly 0(0) 1(0.8) 0(0) *(0.8) 0(0) *(0.9) 
  Nemouridae Stonefly 1(5.5) 1(5.8) *(1.6) 0(0) 0(0) *(1.8) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Limnephilidae Caddisfly 0(0) 1(2.5) 1(0.8) 0(0) 0(0) 1(1.8) 
  Phryganeidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Psychomyiidae Caddisfly 0(0) 0(0) 1(1.6) 0(0) 0(0) 1(1.8) 
Mollusca Basommatophora Physidae Snail 0(0) 0(0) 1(1.6) 0(0) 0(0) 0(0) 
  Planorbidae Snail 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
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    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

 Mesogastropoda Hydrobiidae Snail 0(0) *(0.8) 0(0) 0(0) 0(0) 0(0) 
  Viviparidae Snail 1(0.9) 1(0.8) 0(0) 0(0) 0(0) 1(0.9) 
 Veneroida Sphaeriidae Bivalve 1(0.9) 1(3.4) 1(3.3) 1(0.8) *(2.8) *(0.9) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) *(0.8) 0(0) 0(0) 0(0) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 1(0.8) 0(0) 1(4.6) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Swan Creek (LOCR-102-S) 

Site LOCR-102-S is located on Swan Creek in the Coastal Plain – eastern shore region of 
Maryland. It is in the Lower Chester River Watershed in Kent County. This site was sampled in 
1995 and 2000 to 2004. Its watershed is primarily forested (85%), with 10% agriculture and 
5% wetlands. 

Swan Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Swan Creek (1995 and 2000 to 2004) 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.3 7.0 6.7 4.7 5.9 6.0 
Dissolved Oxygen (mg/L) 0.8 5 2.9 6.91 4.1 5.9 
Conductivity (mS) .19 0.11 0.09 0.12 0.06 0.09 
Turbidity (NTU) Not measured 11.8 27 73 17.9 36.8 

Physical Habitat  

Physical habitat measurements collected at Swan Creek (1995 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 15 16 8 11 13 13 
Epifaunal substrate (0-20) 5 17 8 11 14 11 
Velocity/Depth Diversity (0-20) 3 8 4 5 12 9 
Pool Quality (0-20) 14 11 7 5 13 12 
Riffle Quality (0-20) 0 10 8 0 11 11 
Shading (%) 80 40 20 65 65 40 
Embeddedness (%) 100 30 99 100 30 100 
Discharge (cfs) 0 .29 .05 0 .22 .21 

The graph below displays the temperature logger data for Swan Creek for 2000 to 2004. 
Maximum recorded temperatures occurred during July 2004. 

Swan Creek

12

16

20

24

28

32

Sampling Date

W
at

er
 T

em
pe

ra
tu

re
 (o C

)

2000
2001
2002
2003
2004

Jun. 1            Jun. 15           Jul. 1            Jul. 15           Aug. 1            Aug. 15



 A-16

Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Swan Creek by sampling year. 
Parameter 1995 2000 2001 2002 2003 2004 
American eel 1 9 6 10 4 6 
Black crappie 34 0 0 0 0 1 
Bluegill 7 27 0 0 0 9 
Brown bullhead 119 0 22 8 2 26 
Eastern Mosquitofish 0 0 0 0 1 0 
Eastern mudminnow 40 513 1603 515 1768 786 
Golden shiner 97 86 97 42 2 39 
Largemouth bass 19 0 0 0 0 0 
Pumpkinseed 3 528 213 42 21 51 
Redfin pickerel 4 0 2 0 7 4 
Warmouth 0 16 4 1 0 1 
Yellow bullhead 0 1 0 0 0 0 
Yellow perch 0 0 0 0 0 1 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Swan Creek. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Fowler’s Toad, Green Treefrog, Northern Green Frog, Pickerel Frog,  

Southern Leopard Frog 
Squamata (Snakes  
and Lizards) 

Eastern Rat Snake, Northern Watersnake, Ringneck Snake  

Testudines (Turtles) Eastern Painted Turtle, Eastern Snapping Turtle, Red Bellied Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the Swan Creek by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) *(0.9) *(1.0) 0(0) 0(0) 
  Naididae Worm 0(0) 0(0) 0(0) *(2.0) *(0.8) 0(0) 
 Lumbriculida Lumbriculidae Worm *(1.0) *(10.4) *(5.9) *(4.0) *(1.6) 0(0) 
 Tubificida Tubificidae Worm 0(0) *(5.7) *(1.7) *(4.0) *(0.8) 0(0) 
Arthropoda Amphipoda  Scud 0(0) *(1.9) 0(0) 0(0) 0(0) 0(0) 
  Crangonyctidae Scud 1(4.1) 0(0) 0(0) 0(0) 1(1.6) 1(0.7) 
 Coleoptera Dytiscidae Beetle 1(2.0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Haliplidae Beetle 0(0) 0(0) 0(0) 1(3.0) 0(0) 0(0) 
  Scirtidae Beetle *(2.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Diptera  True Fly 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
  Ceratopogonidae True Fly 1(1.02) 1(1.9) 0(0) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 10(51.0) 9(17.0) 9(26.3) 11(62.6) 8(63.5) 8(30.7) 
  Simuliidae True Fly 0(0) 1(2.8) 3(53.4) 0(0) 3(23.0) 2(62.8) 
  Tabanidae True Fly 1(1.0) 1(1.9) 0(0) *(1.0) 0(0) 0(0) 
  Tipulidae True Fly 0(0) 0(0) 1(0.9) 1(1.0) *(0.8) 1(1.5) 
 Ephemeroptera Caenidae Mayfly 0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
 Hemiptera Corixidae True Bug *(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic  

Sow Bug 
1(6.1) 1(36.8) 1(4.2) 1(2.0) 1(3.2) 1(2.9) 

 Lepidoptera Tortricidae Aquatic  
Moth 

*(3.1) 0(0) 0(0) 0(0) 0(0) 0(0) 

 Odonata Coenagrionidae Dragonfly/
Damselfly 

0(0) 0(0) *(0.9) 0(0) 0(0) 0(0) 

 Plecoptera Nemouridae Stonefly 1(3.1) 0(0) *(1.7) 0(0) 1(1.6) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.7) 
  Limnephilidae Caddisfly 0(0) 0(0) 0(0) *(3.0) 0(0) 1(0.7) 
Mollusca Basommatophora Lymnaeidae Snail 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Physidae Snail 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Planorbidae Snail 1(4.1) 0(0) 1(0.9) 1(3.0) 0(0) 0(0) 
 Bivalvia Sphaeriidae Bivalve 0(0) 0(0) 0(0) 1(12.1) 0(0) 0(0) 
 Veneroida Sphaeriidae Bivalve 1(18.4) 1(21.7) 1(3.4) 0(0) 1(1.6) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
Sentinel Sites in the Coastal Plain – Western Shore Region 

 
 

Hoghole Run (PTOB-002-S) 
Mattawoman Creek (MATT-033) 

Mill Run (Nanjemoy Creek, NANJ-331-S) 
Unnamed Tributary to St. Clements Creek (STCL-051-S) 

Swanson Creek (PAXL-294-S) 
Unnamed Tributary to Zekiah Swamp Run (ZEKI-012-S) 
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Hoghole Run (PTOB-002-S) 
Site PTOB-002-S is located on Hoghole Run in the Coastal Plain – western shore region of 
Maryland. It is in the Port Tobacco River Watershed in Charles County. This site was sampled in 
1995 and 2000 to 2004. Its watershed is primarily forested (84%), with 13% agriculture and 
4% urban. 

Hoghole Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Hoghole Run (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.3 6.8 7.2 6.0 6.2 6.0 
Dissolved Oxygen (mg/L) 7.4 5.7 7.7 1.2* 8.7 7.3 
Conductivity (mS) 0.07 0.05 0.05 0.07 0.06 0.05 
Turbidity (NTU) Not measured 4.3 9.7 1.2 5.5 9.1 

  * Dissolved oxygen measured in a standing pool during extreme drought conditions. 

Physical Habitat  
Physical habitat measurements collected at Hoghole Run (1995 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 15 17 18 10 13 16 
Epifaunal substrate (0-20) 16 15 18 9 17 15 
Velocity/Depth Diversity (0-20) 16 14 14 2 12 13 
Pool Quality (0-20) 15 16 15 9 14 14 
Riffle Quality (0-20) 16 12 14 0 15 14 
Shading (%) 75 80 90 96 93 85 
Embeddedness (%) 15 40 15 21 35 40 
Discharge (cfs) 1.41 .38 .36 0 3.89 .28 

The graph below displays the temperature logger data for Hoghole Run for 2000 to 2004. 
Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Hoghole Run by sampling year. 
Parameter 1995 2000 2001 2002 2003 2004 
American eel 61 2 4 0 2 0 
Bluegill 13 2 0 0 0 0 
Creek chub 31 71 60 121 1 78 
Creek chubsucker 48 3 3 4 0 3 
Eastern blacknose dace 31 58 101 13 17 175 
Eastern mudminnow 69 61 11 142 54 260 
Fallfish 8 7 3 3 0 0 
Flier 1 0 0 0 0 0 
Golden shiner 2 0 0 0 0 0 
Least brook lamprey 15 9 10 11 0 1 
Pumpkinseed 2 0 0 2 0 0 
Rosyside dace 74 82 210 92 0 39 
Spottail shiner 2 0 0 0 0 0 
Tadpole madtom 0 5 4 1 0 0 
Tessellated darter 13 5 19 1 0 0 
White sucker 13 27 17 7 0 0 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Hoghole Run. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Fowler’s Toad, Northern Green Frog, Northern Spring Peeper, Pickerel Frog 
Caudata (Salamanders and Newts) Northern Two-Lined Salamander 
Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Hoghole Run by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.9) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) *(0.9) 0(0) *(0.9) *(0.8) 
Arthropoda Amphipoda Crangonyctidae Scud 0(0) *(6.1) 0(0) 0(0) 0(0) 1(1.7) 
 Coleoptera Elmidae Beetle 1(3.4) 2(8.1) 1(6.6) 1(1.9) 2(4.6) 0(0) 
  Psephenidae Beetle 0(0) 0(0) 1(1.9) 1(0.9) 0(0) 0(0) 
 Collembola   0(0) 0(0) 0(0) 0(0) *(0.9) 0(0) 
 Decapoda Cambaridae Crayfish 0(0) *(1.0) 0(0) 0(0) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) 0(0) 2(1.8) *(0.8) 
  Chironomidae True Fly 10(43.6) 6(13.1) 6(7.6) 6(17.0) 5(7.3) 9(57.9) 
  Empididae True Fly 0(0) 0(0) 0(0) 1(3.8) 0(0) 0(0) 
  Simuliidae True Fly 0(0) 1(18.2) 3(60.4) 2(6.6) 2(37.6) 1(3.3) 
  Tabanidae True Fly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.8) 
  Tipulidae True Fly 1(3.4) 3(4.0) 0(0) 1(0.9) 2(1.8) 1(2.5) 
 Ephemeroptera Baetidae Mayfly 1(38.3) 2(13.1) 1(2.8) 1(22.6) 0(0) 0(0) 
  Ephemerellidae Mayfly 1(0.7) 1(13.1) 1(2.8) 2(8.5) 0(0) 2(1.7) 
  Heptageniidae Mayfly 1(2.7) 0(0) 0(0) 1(7.6) 0(0) 0(0) 
  Leptophlebiidae Mayfly 0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
0(0) 0(0) 0(0) 0(0) 0(0) 1(0.8) 

 Odonata Aeshnidae Dragonfly/ 
Damselfly 

0(0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 

  Gomphidae Dragonfly/ 
Damselfly 

0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 

 Plecoptera Capniidae Stonefly 1(0.7) 0(0) 0(0) 0(0) 1(6.4) 0(0) 
  Chloroperlidae Stonefly 0(0) *(4.0) *(1.9) *(13.2) *(0.9) *(10.7) 
  Leuctridae Stonefly 1(0.7) 1(9.1) *(0.9) 1(0.9) *(0.9) 1(9.9) 
  Nemouridae Stonefly 1(2.0) 1(6.1) 1(11.3) 2(8.5) 3(25.7) 0(0) 
  Perlidae Stonefly 1(0.7) *(1.0) 0(0) 0(0) 0(0) 1(5.0) 
  Perlodidae Stonefly 0(0) 1(2.0) *(0.9) 2(2.8) 2(3.7) 0(0) 
  Taeniopterygidae Stonefly 0(0) 0(0) 0(0) 1(0.9) 1(5.5) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 2(2.0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
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  Limnephilidae Caddisfly 1(0.7) 0(0) 0(0) 0(0) 0(0) 2(1.7) 
  Philopotamidae Caddisfly 0(0) 1(1.01) 0(0) 0(0) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Uenoidae Caddisfly 1(1.3) 0(0) 0(0) 1(0.9) 0(0) 1(1.7) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) 0(0) 0(0) *(0.9) 0(0) *(0.8) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Mattawoman Creek (MATT-033-S) 
Site MATT-033-S is located on Mattawoman Creek in the Coastal Plain – western shore region 
of Maryland. It is in the Mattawoman Creek Watershed in Charles County. This site was sampled 
in 1995 and 2000 to 2004. Its watershed is primarily forested (70%), with 18% agriculture, 
9% urban, and 3% barren. 

Mattawoman Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Mattawoman Creek (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.5 6.5 6.8 6.7 6.7 6.3 
Dissolved Oxygen (mg/L) 7.1 8.6 0.9 2 6.7 7.4 
Conductivity (mS) 0.11 0.08 0.14 0.18 0.11 0.12 
Turbidity (NTU) Not measured 5.6 8.4 15 10.3 8.5 

Physical Habitat  

Physical habitat measurements collected at Mattawoman Creek (1995 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 15 19 13 13 18 16 
Epifaunal substrate (0-20) 14 18 3 11 17 16 
Velocity/Depth Diversity (0-20) 17 17 8 6 15 15 
Pool Quality (0-20) 15 12 14 12 19 16 
Riffle Quality (0-20) 16 13 0 0 14 15 
Shading (%) 80 85 90 91 90 85 
Embeddedness (%) 40 35 40 35 5 15 
Discharge (cfs) 8.28 5.51 0 0 18.89 9.19 

The graph below displays the temperature logger data for Mattawoman Creek for 2000 to 2004. 
Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Mattawoman Creek by year. 
Parameter 1995 2000 2001 2002 2003 2004 
Alewife 0 0 0 0 0 39 
American eel 35 26 5 2 20 18 
Black crappie 2 0 0 0 0 0 
Bluegill 81 25 56 5 31 27 
Bluespotted sunfish 0 8 8 0 0 10 
Brown bullhead 6 18 3 2 13 36 
Chain pickerel 8 3 7 4 6 6 
Creek chub 0 1 0 0 0 0 
Creek chubsucker 4 0 2 4 0 2 
Eastern blacknose dace 3 0 0 0 0 0 
Eastern Mosquitofish 0 16 0 1 0 3 
Eastern mudminnow 10 20 49 16 67 11 
Eastern silvery minnow 2 0 0 0 0 0 
Green sunfish 0 1 0 0 2 1 
Largemouth bass 0 0 9 0 51 0 
Least brook lamprey 2 0 0 0 0 0 
Longnose gar 0 0 0 0 1 0 
Pirate perch 0 1 0 0 0 0 
Pumpkinseed 16 443 49 8 41 58 
Redbreast sunfish 1 0 0 0 0 0 
Sea lamprey 2 5 5 0 0 2 
Spottail shiner 252 2 0 3 84 54 
Striped bass 0 0 0 0 0 1 
Tadpole madtom 3 5 2 0 1 24 
Tessellated darter 59 116 105 15 69 125 
Warmouth 2 0 4 0 1 1 
White catfish 0 0 0 0 4 0 
White sucker 2 2 6 0 0 5 
Yellow bullhead 0 1 1 0 1 3 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the Mattawoman Creek. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Fowler’s Toad, Eastern Cricket Frog,  

Northern Green Frog, Northern Spring Peeper, Pickerel Frog, Southern Leopard Frog, 
Upland Chorus Frog 

Caudata (Salamanders and Newts) Marbled Salamander, Northern Two-Lined Salamander 
Squamata (Snakes and Lizards) Common Five-linked Skink, Eastern Gartersnake, Eastern Rat Snake, Hog-Nosed Snake,  

Northern Black Racer 
Testudines (Turtles) Eastern Box Turtle, Eastern Painted Turtle, Eastern Snapping Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Mattawoman Creek by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) *(0.9) 0(0) *(1.6) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm *(0.8) *(1.8) 0(0) *(7.8) *(0.9) *(1.6) 
 Tubificida Tubificidae Worm 0(0) 0(0) 0(0) 1(10.2) 0(0) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 1(0.8) *(4.4) 0(0) 0(0) 0(0) 0(0) 
 Coleoptera Dryopidae Beetle 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Elmidae Beetle 0(0) 1(1.8) 2(10.9) 1(2.3) 1(9.7) 1(7.8) 
  Hydrophilidae Beetle 1(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Collembola Isotomidae  0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
 Diptera  True Fly 0(0) 0(0) 0(0) *(3.1) 0(0) 0(0) 
  Ceratopogonidae True Fly 0(0) 0(0) 0(0) 1(1.6) 0(0) 0(0) 
  Chironomidae True Fly 2(1.5) 3(5.3) 6(11.8) 7(40.6) *(1.8) 3(3.1) 
  Empididae True Fly 0(0) 0(0) 1(0.8) 2(1.6) 0(0) 1(2.3) 
  Simuliidae True Fly 1(81.2) 1(10.5) 1(31.9) 1(4.7) 2(64.6) 1(22.5) 
  Tabanidae True Fly 0(0) 0(0) 0(0) 1(1.6) 0(0) 0(0) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

  Tipulidae True Fly 0(0) 0(0) 1(0.8) 1(1.6) 1(0.9) 0(0) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
  Baetidae Mayfly 0(0) 1(36.8) *(1.7) 0(0) 0(0) 2(7.8) 
  Ephemerellidae Mayfly 0(0) 2(15.8) 0(0) 1(0.8) 0(0) 1(12.4) 
  Heptageniidae Mayfly 0(0) 0(0) 0(0) 0(0) 0(0) 2(1.6) 
 Isopoda Asellidae Aquatic 

Sow Bug 
0(0) 1(8.8) 0(0) 1(1.6) 1(1.8) 1(1.6) 

 Lepidoptera Noctuidae Aquatic 
Moth 

0(0) 0(0) 0(0) *(0.8) 0(0) 0(0) 

 Plecoptera Capniidae Stonefly 0(0) 0(0) 1(1.7) 1(0.8) *(0.9) 0(0) 
  Nemouridae Stonefly 0(0) 1(7.9) 1(2.5) 0(0) 1(1.8) 0(0) 
  Perlidae Stonefly 0(0) 1(5.3) 0(0) 1(6.3) 0(0) 1(10.8) 
  Perlodidae Stonefly 1(0.8) 1(0.9) 1(1.7) 1(4.7) 2(8.0) 1(10.8) 
  Taeniopterygidae Stonefly 2(10.5) 0(0) 2(10.1) 2(3.9) 3(7.1) 0(0) 
 Trichoptera Glossosomatidae Caddisfly 1(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Hydropsychidae Caddisfly 0(0) 0(0) 2(23.5) 0(0) 0(0) 2(15.5) 
  Leptoceridae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.8) 
  Limnephilidae Caddisfly *(1.5) 0(0) *(0.8) 1(0.8) *(2.7) 0(0) 
  Philopotamidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.6) 
  Rhyacophilidae Caddisfly 1(1.5) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Uenoidae Caddisfly 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
Mollusca Basommatophora Planorbidae Snail 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
 Veneroida Sphaeriidae Bivalve 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
Nemertea Hoplonemertea Tetrastemmatidae Worm 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Mill Run (Nanjemoy Creek, NANJ-331-S) 
Site NANJ-331-S is located on Mill Run in the Coastal Plain – western shore region of Maryland. 
It is in the Nanjemoy Creek Watershed in Charles County. This site was sampled in 1995 and 
2000 to 2004. Its watershed is primarily forested (81%), with 13% agriculture, 4% urban, and 
2% barren. 

Mill Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Mill Run (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.9 6.2 6.8 6.3 6.4 6.0 
Dissolved Oxygen (mg/L) 6.4 7.2 7.2 0.3 8.6 7.7 
Conductivity (mS) 0.06 0.05 0.06 0.14 0.07 0.07 
Turbidity (NTU) Not measured 7.2 8.1 159 4.8 8.8 

Physical Habitat  

Physical habitat measurements collected at Mill Run (1995 and 2000 to 2004). Scored parameters 
are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 12 13 15 7 13 11 
Epifaunal substrate (0-20) 5 11 10 7 14 13 
Velocity/Depth Diversity (0-20) 14 15 13 2 14 12 
Pool Quality (0-20) 13 16 15 6 15 16 
Riffle Quality (0-20) 13 7 8 0 12 12 
Shading (%) 90 94 95 95 92 85 
Embeddedness (%) 80 80 40 100 40 30 
Discharge (cfs) 8.84 1.32 .74 0 12.07 1.40 

 

The above graph displays the temperature logger data for Mill Run for 2000 to 2004. Maximum 
recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Mill Run by sampling year. 
Parameter 1995 2000 2001 2002 2003 2004 
American eel 8 4 0 1 0 3 
Bluegill 15 3 3 5 3 8 
Bluespotted sunfish 0 0 0 3 0 0 
Brown bullhead 0 2 2 72 3 4 
Chain pickerel 0 1 1 0 1 0 
Creek chub 35 3 4 23 0 0 
Creek chubsucker 29 3 7 5 0 1 
Eastern blacknose dace 14 0 4 0 0 31 
Eastern Mosquitofish 0 42 1 55 0 0 
Eastern mudminnow 95 2 14 142 9 24 
Golden shiner 7 0 0 1 1 31 
Largemouth bass 3 7 0 0 0 4 
Least brook lamprey 31 0 0 3 0 10 
Margined madtom 0 2 0 6 0 0 
Pirate perch 0 0 0 1 0 0 
Pumpkinseed 10 4 5 2 0 17 
Redbreast sunfish 24 1 2 0 0 0 
Rosyside dace 42 0 2 4 0 2 
Satinfin shiner 0 0 0 0 1 0 
Sea lamprey 5 0 0 0 0 30 
Spottail shiner 0 0 0 0 5 3 
Swallowtail shiner 0 0 0 0 0 1 
Tessellated darter 70 24 13 1 0 38 
White sucker 51 17 4 9 7 13 
Yellow bullhead 0 1 0 3 2 4 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Mill Run. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Eastern Cricket Frog, Northern Green Frog,

Northern Spring Peeper, Pickerel Frog, Southern Leopard Frog 
Squamata (Snakes and Lizards) Common Five-linked Skink, Eastern Rat Snake, Northern Ringneck Snake 
Testudines (Turtles) Eastern Snapping Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Mill Run by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) 0(0) 0(0) *(1.9) 
 Tubificida Tubificidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 1(1.0) *(1.9) 0(0) 1(0.9) 1(0.8) 2(1.9) 
 Coleoptera Elmidae Beetle 2(10.4) 1(2.8) 3(21.9) 2(18.4) 2(6.3) 0(0) 
  Gyrinidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.9) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) *(0.9) 0(0) *(1.9) 
  Chironomidae True Fly 7(21.9) 1(0.9) 8(21.9) 11(33.3) 2(2.3) 15(34.0) 
  Simuliidae True Fly 0(0) 1(12.0) 1(5.2) 0(0) 2(10.2) 0(0) 
  Tabanidae True Fly 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Tipulidae True Fly 0(0) 0(0) 2(3.1) 1(0.9) 0(0) *(0.9) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Baetidae Mayfly 1(33.3) 1(10.2) 1(11.5) 1(26.3) 0(0) 1(11.3) 
  Ephemerellidae Mayfly 2(20.8) 2(68.5) 1(13.5) 2(1.8) 0(0) 2(11.3) 
  Heptageniidae Mayfly 0(0) 1(0.9) *(2.1) 1(5.3) 0(0) 1(8.5) 
  Leptophlebiidae Mayfly 2(4.2) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
 Hemiptera Nepidae True Bug 0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
0(0) 0(0) 1(1.0) 0(0) 1(0.8) 0(0) 

 Odonata Calopterygidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(1.9) 

  Gomphidae Dragonfly/ 0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Damselfly 
 Plecoptera Capniidae Stonefly 0(0) 0(0) 0(0) 0(0) *(2.3) 0(0) 
  Chloroperlidae Stonefly 0(0) 0(0) *(2.1) *(2.6) 0(0) *(1.9) 
  Leuctridae Stonefly 0(0) 0(0) 1(1.0) 0(0) 0(0) 0(0) 
  Nemouridae Stonefly 1(5.2) 1(1.9) *(4.2) 2(3.5) 2(65.6) 1(1.9) 
  Perlidae Stonefly 0(0) 0(0) 1(3.1) 0(0) 0(0) 1(11.3) 
  Perlodidae Stonefly 1(1.0) 0(0) 1(5.2) 0(0) *(4.7) 1(1.9) 
  Taeniopterygidae Stonefly 0(0) 0(0) 0(0) 1(0.9) 2(3.1) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 0(0) 1(2.1) 1(4.4) 0(0) 1(0.9) 
  Limnephilidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 2(4.7) 
  Psychomyiidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Uenoidae Caddisfly 1(1.0) 0(0) 1(2.1) 0(0) 1(1.6) 0(0) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Unnamed Tributary to St. Clements Creek (STCL-051-S) 
Site STCL-051-S is located on an unnamed tributary to St. Clements Creek in the Coastal Plain – 
western shore region of Maryland. It is in the St. Clements Bay Watershed in St. Mary’s County. 
This site was sampled in 1995 and 2000 to 2004. Its watershed is primarily forested (75%), with 
25% agriculture. 

Unnamed tributary to St. Clements Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to St. Clements Creek (1995 and 
2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.3 6.6 7.0 7.0 6.4 6.5 
Dissolved Oxygen (mg/L) 7.5 5.7 7.6 4.8 8.6 7.1 
Conductivity (mS) 0.09 0.08 0.07 0.09 0.06 0.07 
Turbidity (NTU) Not measured 5 4.1 4.3 2.7 8.8 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to St. Clements Creek (1995 
and 2000 to 2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 12 14 18 14 14 11 
Epifaunal substrate (0-20) 11 13 16 15 14 13 
Velocity/Depth Diversity (0-20) 12 5 13 8 12 11 
Pool Quality (0-20) 11 10 15 7 15 12 
Riffle Quality (0-20) 9 6 11 7 14 11 
Shading (%) 90 95 95 95 95 92 
Embeddedness (%) 5 40 25 30 40 20 
Discharge (cfs) .06 .11 .16 .01 .40 .12 
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The above graph displays the temperature logger data for the unnamed tributary to St. Clements 
Creek for 2000 to 2004. Maximum recorded temperatures occurred during the drought in August 
2002. 

Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to St. 
Clements Creek by sampling year. 

Parameter 1995 2000 2001 2002 2003 2004 
American eel 1 1 0 0 0 0 
Creek chubsucker 12 0 2 0 2 2 
Eastern blacknose dace 97 26 95 34 13 179 
Eastern mudminnow 162 51 80 54 42 73 
Fallfish 16 2 8 0 0 0 
Least brook lamprey 31 5 2 3 7 20 
Pirate perch 9 0 0 0 0 0 
Redbreast sunfish 2 0 0 0 0 0 
Sea lamprey 1 0 0 0 0 0 
Tessellated darter 9 0 3 0 0 1 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the unnamed tributary to St. Clements 
Creek. 

Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Fowler’s Toad, Northern Green Frog,  

Northern Spring Peeper, Pickerel Frog, Southern Leopard Frog, Wood Frog 
Caudata (Salamanders and Newts) Northern Red Salamander, Northern Two-Lined Salamander 
Squamata (Snakes and Lizards) Northern Black Racer 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the unnamed tributary to St. Clements 
Creek by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) *(6.0) 0(0) 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) *(2.6) *(0.9) 0(0) 0(0) *(0.9) 
Arthropoda Amphipoda Crangonyctidae Scud 0(0) *(4.3) 1(1.8) 0(0) 1(6.0) 1(5.7) 
  Gammaridae Scud 1(17.4) 0(0) 1(0.9) 0(0) 0(0) 1(4.7) 
 Coleoptera Elmidae Beetle 1(2.9) 2(10.3) 1(5.3) 1(17.2) 1(7.7) 0(0) 
  Gyrinidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Hydrophilidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Psephenidae Beetle 1(4.4) 1(0.9) 0(0) 1(1.6) 1(1.7) 0(0) 
  Ptilodactylidae Beetle 0(0) 1(1.7) 1(1.8) 1(8.2) 0(0) 1(1.9) 
 Diptera Ceratopogonidae True Fly 0(0) 1(0.85) 0(0) 0(0) *(1.71) 1(0.9) 
  Chironomidae True Fly 1(1.5) 6(23.1) 6(19.5) 1(1.6) 2(5.1) 9(39.6) 
  Dixidae True Fly 0(0) 0(0) 0(0) 1(0.82) 0(0) 0(0) 
  Simuliidae True Fly 2(7.3) 1(12.8) 2(31.9) 1(0.8) 2(27.4) 1(2.8) 
  Tipulidae True Fly 1(1.5) 2(2.6) 1(0.9) 2(3.3) 1(7.7) 3(3.8) 
 Ephemeroptera Baetidae Mayfly 1(5.8) 1(2.6) 1(8.0) 1(8.2) 0(0) 1(4.7) 
  Ephemerellidae Mayfly 2(23.2) 2(5.1) 1(8.0) 2(34.4) 1(6.0) 2(4.7) 
  Heptageniidae Mayfly 0(0) 0(0) 1(0.9) 1(1.6) 0(0) 1(1.9) 
  Leptophlebiidae Mayfly 1(4.4) 1(14.5) 2(5.3) 1(2.5) 1(1.7) 1(1.9) 
 Hemiptera Gerridae True Bug 1(1.5) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
1(1.5) 1(2.6) 0(0) 0(0) 1(1.7) 0(0) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(1.9) 

 Odonata Calopterygidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(1.9) 

  Cordulegastridae Dragonfly/
Damselfly 

1(4.4) 0(0) 0(0) 0(0) 0(0) 0(0) 

  Gomphidae Dragonfly/
Damselfly 

1(2.9) *(0.9) 0(0) *(2.5) 0(0) 0(0) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

 Plecoptera Capniidae Stonefly 1(2.9) 0(0) 0(0) 0(0) 1(17.1) 0(0) 
  Chloroperlidae Stonefly 0(0) *(0.9) *(5.3) *(6.6) *(0.9) *(1.9) 
  Leuctridae Stonefly 0(0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
  Nemouridae Stonefly 1(2.9) 1(1.7) 0(0) 1(1.6) 2(9.4) 1(4.7) 
  Perlidae Stonefly 0(0) 0(0) 1(2.7) *(0.8) 0(0) 1(4.7) 
  Perlodidae Stonefly 1(4.4) *(5.1) 1(0.9) 0(0) 2(2.6) *(0.9) 
 Trichoptera Brachycentridae Caddisfly 1(1.5) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Hydropsychidae Caddisfly 1(1.5) 0(0) 1(2.7) 2(7.4) 0(0) 1(1.9) 
  Limnephilidae Caddisfly 0(0) 0(0) *(1.8) 0(0) *(1.7) 2(4.7) 
  Odontoceridae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Phryganeidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
  Psychomyiidae Caddisfly 1(1.5) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Uenoidae Caddisfly 1(7.3) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 1(1.7) 0(0) 0(0) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Swanson Creek (PAXL-294-S) 
Site PAXL-294-S is located on Swanson Creek in the Coastal Plain – western shore region of 
Maryland. It is in the Lower Patuxent River Watershed in Charles County. This site was sampled 
in 1997 and 2000 to 2004. Its watershed is primarily forested (70%), with 25% agriculture and 
5% urban. 

Swanson Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Swanson Creek (1997 and 2000 to 2004). 
Parameter 1997 2000 2001 2002 2003 2004 
Field pH 8.1 6.7 7.1 6.7 6.9 6.5 
Dissolved Oxygen (mg/L) 9.8 7.4 8.2 2.1 8 8 
Conductivity (mS) .08 0.08 0.09 0.1 0.10 0.1 
Turbidity (NTU) Not measured 6.8 6.2 26.1 8.2 6.4 

Physical Habitat  

Physical habitat measurements collected at Swanson Creek (1997 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1997 2000 2001 2002 2003 2004 
Instream habitat (0-20) 14 18 15 6 14 12 
Epifaunal substrate (0-20) 13 16 13 4 16 15 
Velocity/Depth Diversity (0-20) 14 15 15 6 17 12 
Pool Quality (0-20) 14 17 15 11 15 12 
Riffle Quality (0-20) 16 14 15 0 16 15 
Shading (%) 65 70 92 91 90 90 
Embeddedness (%) 20 35 30 50 20 25 
Discharge (cfs) 4.21 3.86 7.01 0 14.04 2.62 

 

The above graph displays the temperature logger data for Swanson Creek for 2000 to 2004. 
Maximum recorded temperatures occurred during the drought in August, 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Swanson Creek by sampling year. 
Parameter 1997 2000 2001 2002 2003 2004 
American eel 7 5 0 0 1 3 
Bluegill 0 1 0 0 0 1 
Creek chubsucker 2 2 2 1 1 4 
Eastern blacknose dace 103 16 97 62 0 93 
Eastern mudminnow 10 21 15 3 2 29 
Fallfish 34 3 2 4 0 1 
Golden shiner 10 0 2 0 1 0 
Largemouth bass 0 0 0 8 0 0 
Least brook lamprey 21 0 2 7 0 6 
Pumpkinseed 4 3 3 4 1 7 
Redbreast sunfish 0 0 0 0 0 1 
Redfin pickerel 0 0 1 0 0 0 
Rosyside dace 76 40 25 26 17 1 
Sea lamprey 4 0 0 26 0 0 
Tadpole madtom 9 0 0 0 0 2 
Tessellated darter 33 1 30 35 0 16 
White sucker 3 1 0 33 0 0 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Swanson Creek. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern Cricket Frog, Northern Green Frog, 

Northern Spring Peeper, Pickerel Frog, Wood Frog 
Caudata (Salamanders and Newts) Northern Two-lined Salamander 
Squamata (Snakes and Lizards) Eastern Wormsnake, Northern Watersnake 
Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Swanson Creek by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 

 
    1997 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(1.8) 0(0) 
  Naididae Worm 0(0) *(0.7) 0(0) 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) 0(0) *(2.7) 0(0) 
Arthropoda Amphipoda Crangonyctidae Scud 0(0) *(3.5) 0(0) 0(0) 0(0) 0(0) 
  Gammaridae Scud 0(0) 0(0) 0(0) 0(0) 1(0.9) 1(1.9) 
 Coleoptera Dryopidae Beetle 0(0) 1(0.7) 0(0) 0(0) 0(0) 0(0) 
  Elmidae Beetle 1(2.0) 1(0.7) 2(10.5) 1(3.2) 0(0) 0(0) 
  Ptilodactylidae Beetle 1(1.0) 1(0.7) 0(0) 0(0) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 1(1.0) 0(0) 0(0) 0(0) 2(1.8) 0(0) 
  Chironomidae True Fly 7(8.2) 1(1.4) 6(7.5) 4(8.9) 4(7.2) 7(41.5) 
  Empididae True Fly 1(1.0) 0(0) 0(0) 1(1.61) 0(0) 1(1.9) 
  Simuliidae True Fly 2(18.4) 1(3.5) 2(2.2) 0(0) 3(3.6) 2(1.9) 
  Tabanidae True Fly 0(0) 0(0) 0(0) 1(0.8) 1(0.9) 0(0) 
  Tipulidae True Fly 2(7.1) 1(0.7) 0(0) 2(4.8) 1(1.8) 2(3.8) 
 Ephemeroptera Baetidae Mayfly 1(18.4) 2(51.0) 1(6.7) 1(12.1) 1(4.5) 1(0.9) 
  Ephemerellidae Mayfly 1(18.4) 2(25.5) 1(57.5) 1(43.6) 1(36.9) 1(14.2) 
  Heptageniidae Mayfly 1(1.0) 1(0.7) 1(2.2) 1(0.8) 0(0) *(0.9) 
  Leptophlebiidae Mayfly 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic Sow 

Bug 
0(0) 1(2.8) 1(0.8) 0(0) 0(0) 0(0) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 

 Odonata Aeshnidae Dragonfly/ 
Damselfly 

0(0) 0(0) 1(0.8) 1(0.8) 0(0) 0(0) 

  Calopterygidae Dragonfly/ 
Damselfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 

  Cordulegastridae Dragonfly/ 0(0) 1(0.7) 0(0) 0(0) 0(0) 0(0) 
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    1997 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Damselfly 
 Plecoptera Chloroperlidae Stonefly 1(15.3) *(2.8) *(5.2) 1(12.9) *(1.8) *(12.3) 
  Leuctridae Stonefly 1(2.0) 1(0.7) 0(0) 0(0) 1(0.9) 1(0.9) 
  Nemouridae Stonefly 1(4.1) 1(0.7) 1(0.8) 0(0) 3(6.3) 1(2.8) 
  Perlidae Stonefly 1(1.0) 1(2.1) *(0.8) *(0.8) *(0.9) 1(6.6) 
  Perlodidae Stonefly 1(1.0) 1(0.7) *(0.8) 1(4.0) 1(20.7) 0(0) 
  Taeniopterygidae Stonefly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 0(0) 0(0) 2(3.0) 1(4.0) 0(0) 0(0) 
  Limnephilidae Caddisfly 0(0) *(0.7) 0(0) 1(0.8) 1(0.9) *(0.9) 
  Phryganeidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Uenoidae Caddisfly 0(0) 0(0) 1(0.8) 1(0.8) 1(3.6) 1(7.6) 
Nemertea Hoplonemertea Tetrastemmatidae Worm 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 B-17

Unnamed Tributary to Zekiah Swamp Run (ZEKI-012-S) 
Site ZEKI-012-S is located on an unnamed tributary to Zekiah Swamp Run in the Coastal Plain – 
western shore region of Maryland. It is in the Zekiah Swamp Watershed in Charles County. This 
site was sampled in 1995 and 2000 to 2004. Its watershed is primarily forested (93%), with 
7% agriculture. 

Unnamed tributary to Zekiah Swamp Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to Zekiah Swamp Run (1995 
and 2000 to 2004). 

Parameter 1995 2000 2001 2002 2003 2004 
Field pH 6.6 8.1 6.9 6.4 6.2 6.4 
Dissolved Oxygen (mg/L) 8.4 5.2 8.2 2.9 8.1 8.3 
Conductivity (mS) 0.05 0.05 0.05 0.09 0.06 0.06 
Turbidity (NTU) Not measured 3 3.6 26.1 2.7 4.4 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to Zekiah Swamp Run (1995 
and 2000 to 2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 11 15 17 4 15 13 
Epifaunal substrate (0-20) 11 11 17 1 12 14 
Velocity/Depth Diversity (0-20) 7 10 10 2 8 11 
Pool Quality (0-20) 9 10 10 5 8 7 
Riffle Quality (0-20) 11 6 14 0 13 12 
Shading (%) 85 95 94 95 94 94 
Embeddedness (%) 15 45 16 100 40 15 
Discharge (cfs) .27 .33 .69 0 1.11 .30 

 

Unnamed Tributary to Zekiah Swamp Run 

10

12

14

16

18

20

22

24

26

28

30

Sampling Date

W
at

er
 T

em
pe

ra
tu

re
 (o C

)

2000
2001
2002
2003
2004

Jun. 1            Jun. 15           Jul. 1            Jul. 15           Aug. 1            Aug. 15



 B-18

The above graph displays the temperature logger data at the unnamed tributary to Zekiah Swamp 
Run for 2000 to 2004. Maximum recorded temperatures occurred during the drought in August, 
2002. 

Biology 

Fish 

Cumulative list of fish species (with abundance) collected at the unnamed tributary to Zekiah 
Swamp Run by sampling year. 

Parameter 1995 2000 2001 2002 2003 2004 
American eel 4 0 2 0 0 0 
Eastern blacknose dace 0 23 21 0 11 20 
Eastern mudminnow 99 15 49 57 9 234 
Fallfish 0 0 0 2 0 0 
Least brook lamprey 37 43 45 21 0 26 
Pirate perch 8 0 7 5 0 5 
Pumpkinseed 0 0 0 0 0 1 
Redfin pickerel 0 10 0 2 0 7 
Tessellated darter 0 0 0 2 0 0 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected at or near the unnamed tributary to Zekiah 
Swamp Run. 

Order (Common) Species 
Anura (Frogs and Toads) Eastern American Toad, Northern Green Frog, Pickerel Frog, Wood Frog 
Caudata (Salamanders and Newts) Northern Red Salamander, Northern Two-Lined Salamander 
Squamata (Snakes and Lizards) Northern Watersnake 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected at the unnamed tributary to Zekiah 
Swamp Run by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) *(5.8) 0(0) 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) *(0.9) 0(0) *(0.8) 
Arthropoda Coleoptera Dytiscidae Beetle 0(0) 1(1.7) 0(0) 0(0) 0(0) 0(0) 
  Elmidae Beetle 2(10.3) 2(40) 2(4.6) 2(25) 3(11.3) *(0.8) 
  Hydrophilidae Beetle 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Ptilodactylidae Beetle 1(4.6) 0(0) 0(0) 1(0.9) 0(0) 0(0) 
 Collembola   0(0) *(0.8) 0(0) 0(0) 0(0) 0(0) 
 Decapoda Cambaridae Crayfish 0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 2(2.3) 1(1.7) 1(0.8) 1(5.2) 0(0) 0(0) 
  Chironomidae True Fly 7(16.1) 9(17.5) 5(13.7) 4(3.5) 2(1.7) 7(8.1) 
  Dixidae True Fly 1(2.3) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Empididae True Fly 0(0) 0(0) 1(0.8) 0(0) 0(0) 1(0.8) 
  Simuliidae True Fly 2(8.1) 2(3.3) 2(48.1) 3(5.2) 2(76.5) 1(0.8) 
  Tipulidae True Fly 1(4.6) 3(2.5) 0(0) 0(0) 0(0) 1(0.8) 
 Ephemeroptera Baetidae Mayfly 1(9.2) 1(0.8) 1(6.9) 1(14.7) 0(0) 1(1.6) 
  Ephemerellidae Mayfly 1(12.6) 1(11.7) 1(13.7) 1(15.5) 1(0.9) 1(19.5) 
  Heptageniidae Mayfly 0(0) *(0.8) *(0.8) 1(1.7) 0(0) 0(0) 
  Leptophlebiidae Mayfly 0(0) *(0.8) *(0.8) 0(0) 0(0) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
0(0) 0(0) 0(0) 0(0) 0(0) 1(0.8) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(0.8) 

 Odonata Aeshnidae Dragonfly/
Damselfly 

0(0) 1(0.8) 0(0) 0(0) 0(0) 1(1.6) 

  Calopterygidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 0(0) 0(0) 1(1.6) 

  Cordulegastridae Dragonfly/
Damselfly 

0(0) 1(0.8) 0(0) 0(0) 0(0) 1(0.8) 

 Plecoptera Chloroperlidae Stonefly *(19.5) *(5.8) *(2.3) 1(19.8) 0(0) *(3.3) 
  Leuctridae Stonefly 0(0) 0(0) 0(0) 0(0) 0(0) 1(16.3) 
  Nemouridae Stonefly *(1.2) 1(3.3) 1(0.8) 1(0.9) 2(6.1) 1(10.6) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

  Perlidae Stonefly 0(0) 0(0) 0(0) 1(1.7) 0(0) 1(9.8) 
  Perlodidae Stonefly 1(2.3) *(0.8) 0(0) 0(0) 0(0) *(0.8) 
 Trichoptera Hydropsychidae Caddisfly 1(3.5) 0(0) 3(3.8) 2(3.5) 1(0.9) 1(5.7) 
  Lepidostomatidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(8.1) 
  Limnephilidae Caddisfly 1(1.2) 0(0) *(0.8) 0(0) *(1.7) *(0.8) 
  Odontoceridae Caddisfly 1(1.2) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Philopotamidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(1.6) 
  Uenoidae Caddisfly 1(1.2) 0(0) 1(0.8) 1(0.9) 1(0.9) 1(4.1) 
Mollusca Veneroida Sphaeriidae Bivalve 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Appendix C 
Sentinel Sites in the Eastern Piedmont Region 

 
 

Baisman Run (LOCH-120-S) 
Unnamed Tributary to Dipping Pond Run (JONE-109-S) 

North Branch Jones Falls (JONE-315-S) 
Unnamed Tributary to the Patuxent River (RKGR-119-S) 

Unnamed Tributary to Principio Creek (FURN-101-S) 
Timber Run (LIBE-102-S) 
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Baisman Run (LOCH-120-S) 
Site LOCH-120-S is located on Baisman Run in the Eastern Piedmont region of Maryland. It is in 
the Loch Raven Reservoir Watershed in Baltimore County. This site was sampled in 1996 and 
2000 to 2004. Its watershed is primarily forested (63%), with 37% agriculture. 

Baisman Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Baisman Run (1996 and 2000 to 2004). 
Parameter 1996 2000 2001 2002 2003 2004 
Field pH 7.1 7.2 6.7 7.3 7.2 6.9 
Dissolved Oxygen (mg/L) 9.6 9.2 8.7 8.3 8.8 7.7 
Conductivity (mS) 0.11 0.12 0.13 0.13 0.13 0.12 
Turbidity (NTU) Not measured 1.8 1.3 0.5 5.8 1.5 

Physical Habitat  

Physical habitat measurements collected at Baisman Run (1996 and 2000 to 2004). Scored 
parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 16 16 16 16 16 18 
Epifaunal substrate (0-20) 12 16 17 17 17 18 
Velocity/Depth Diversity (0-20) 10 8 10 9 10 10 
Pool Quality (0-20) 10 9 10 9 10 10 
Riffle Quality (0-20) 15 17 15 15 14 15 
Shading (%) 95 95 95 98 95 95 
Embeddedness (%) 40 20 20 35 35 25 
Discharge (cfs) .83 1.29 .80 .37 5.91 1.15 

The graph below displays the temperature logger data for Baisman Run for 2001 to 2004. 
Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Baisman Run by sampling year. 
Parameter 1996 2000 2001 2002 2003 2004 
Brook trout 31 19 31 17 2 5 
Brown trout 0 1 0 0 1 1 
Creek chub 9 41 80 95 13 34 
Eastern blacknose dace 44 45 58 51 11 22 
Longnose dace 0 20 20 20 1 3 
Rosyside dace 0 8 14 25 10 5 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Baisman Run. 
Order (Common) Species 
Anura (Frogs and Toads) Eastern American Toad, Northern Green Frog, Pickerel Frog, Wood Frog 
Caudata (Salamanders  
and Newts) 

Eastern Red-backed Salamander, Northern Dusky Salamander, Northern Red Salamander, Northern 
Two-Lined Salamander, Spotted Salamander 

Squamata (Snakes and 
Lizards) 

Eastern Gartersnake, Northern Watersnake 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Baisman Run by sampling year, 
(genera (RA)) = (number of genera (percent relative abundance)). 
    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.7) 0(0) 
  Naididae Worm 0(0) *(2.4) 0(0) *(1.8) 0(0) 0(0) 
Arthropoda Coleoptera Dryopidae Beetle 1(0.9) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Coleoptera Elmidae Beetle 4(5.7) 2(4.0) 1(3.2) 2(8.1) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 6(7.6) 2(1.6) 7(8.8) 5(5.4) 5(9.2) 2(3.17) 
  Empididae True Fly 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Simuliidae True Fly 1(12.3) 1(18.6) 2(14.4) 2(8.1) 2(64.5) 2(41.3) 
  Tipulidae True Fly 1(0.9) 1(0.8) 2(2.4) 0(0) 1(0.7) 1(0.8) 
 Ephemeroptera Ameletidae Mayfly 1(2.8) 0(0) 1(1.6) 1(1.8) 1(7.8) 1(2.4) 
  Baetidae Mayfly 1(1.9) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Ephemerellidae Mayfly 1(37.7) 1(55.7) 3(31.2) 2(55.0) 1(5.0) 1(31.8 
  Heptageniidae Mayfly 1(0.9) 2(8.9) 2(15.2) 1(2.7) 0(0) 1(1.6) 
  Leptophlebiidae Mayfly 1(0.9) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
 Plecoptera  Stonefly 0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 
  Capniidae Stonefly 0(0) 0(0) *(0.8) 0(0) *(5.7) 0(0) 
  Leuctridae Stonefly 0(0) 0(0) 0(0) 0(0) 0(0) *(1.6) 
  Nemouridae Stonefly 1(14.2) 0(0) *(8) 1(1.8) 1(4.3) 2(7.1) 
  Peltoperlidae Stonefly 1(1.9) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Perlidae Stonefly 1(1.9) 1(0.8) 1(7.2) 1(0.9) 0(0) 0(0) 
  Perlodidae Stonefly 1(3.8) *(3.2) 0(0) 1(5.4) 0(0) *(2.4) 
  Pteronarcyidae Stonefly 1(1.9) 0(0) 1(2.4) 1(3.6) 0(0) 1(1.6) 
  Taeniopterygidae Stonefly 0(0) 1(1.6) 1(0.8) 0(0) 0(0) 1(0.8) 
 Trichoptera Glossosomatidae Caddisfly 0(0) 0(0) 0(0) 1(1.8) 0(0) 0(0) 
  Hydropsychidae Caddisfly 1(0.9) 0(0) 1(0.8) 1(1.8) 0(0) 1(2.4) 
  Lepidostomatidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.7) 1(3.2) 
  Limnephilidae Caddisfly 0(0) 0(0) 1(1.6) 0(0) 0(0) 0(0) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.7) 0(0) 
  Rhyacophilidae Caddisfly 1(0.9) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Uenoidae Caddisfly 1(2.8) 0(0) 0(0) 0(0) 1(0.7) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 0(0) 1(0.9) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Unnamed Tributary to Dipping Pond Run (JONE-109-S) 
Site JONE-109-S is located on an unnamed tributary to Dipping Pond Run in the Eastern 
Piedmont region of Maryland. It is in the Jones Falls Watershed in Baltimore County. This site 
was sampled in 1995 and 2000 to 2004. Its watershed is primarily forested (77%), with 
23% agriculture. 

Unnamed tributary to Dipping Pond Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to Dipping Pond Run (1995 and 
2000 to 2004). 

Parameter 1995 2000 2001 2002 2003 2004 
Field pH 7.5 6.2 6.9 7.8 6.5 6.2 
Dissolved Oxygen (mg/L) 8.7 8.1 8.2 6.5 8.3 8.5 
Conductivity (mS) 0.12 0.15 0.14 0.14 0.16 0.18 
Turbidity (NTU) Not measured 1.9 2 1.5 2.1 2.4 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to Dipping Pond Run (1995 
and 2000 to 2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 13 12 11 16 16 15 
Epifaunal substrate (0-20) 13 11 13 16 18 17 
Velocity/Depth Diversity (0-20) 7 8 7 11 11 9 
Pool Quality (0-20) 8 6 7 11 11 8 
Riffle Quality (0-20) 10 9 11 10 14 11 
Shading (%) 95 90 95 95 97 95 
Embeddedness (%) 25 25 40 35 15 23 
Discharge (cfs) .07 .12 .08 .06 .26 .10 

 

The above graph displays the temperature logger data for the unnamed tributary to Dipping Pond 
Run for 2000 to 2004. Maximum recorded temperatures occurred during August 2001. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to Dipping 
Pond Run by sampling year. 

Parameter 1995 2000 2001 2002 2003 2004 
Brook trout 9 0 0 0 0 0 
Brown trout 9 0 0 0 0 2 
Eastern blacknose dace 53 41 93 49 28 52 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the unnamed tributary to Dipping 
Pond Run. 

Order (Common) Species 
Anura (Frogs and Toads) Eastern American Toad, Gray Tree Frog, Northern Green Frog, Pickerel Frog, Wood Frog 
Caudata (Salamanders and Newts) Eastern Red-backed Salamander, Northern Dusky Salamander, Northern Red Salamander 
Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the unnamed tributary to Dipping Pond 
Run by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
 
PHYLUM 

 
ORDER 

 
FAMILY 

 
COMMON 
NAME 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
  Naididae Worm 0(0) *(5.9) *(5.5) *(20.2) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) 0(0) 0(0) 0(1.0) 
Arthropoda Coleoptera Elmidae Beetle 1(5.5) 1(1.7) 1(6.3) 0(0) 0(0) 0(0) 
  Hydrophilidae Beetle 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
 Coleoptera Ptilodactylidae Beetle 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
 Collembola   0(0) *(0.8) 0(0) 0(0) 0(0) 0(0) 
  Isotomidae  0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) *(1.6) 0(0) 1(4.1) 0(0) 
  Chironomidae True Fly 1(0.8) 3(12.6) 8(14.2) 3(3.7) 6(24.6) 10(31.4) 
  Empididae True Fly 1(3.6) 0(0) 1(0.8) 1(0.8) 0(0) 2(2.0) 
  Simuliidae True Fly 1(1.6) 0(0) 0(0) 0(0) 2(4.1) 2(3.9) 
  Tabanidae True Fly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Tipulidae True Fly 0(0) 2(1.7) 1(0.8) 2(2.2) 3(3.3) 3(7.8) 
 Ephemeroptera Ameletidae Mayfly 1(0.8) 1(5.0) 0(0) 0(0) 0(0) 1(1.0) 
  Baetidae Mayfly 1(20.5) *(0.8) 1(1.6) *(1.5) *(0.8) 1(5.8) 
  Ephemerellidae Mayfly 1(36.2) 2(24.4) 1(27.6) 1(18.67) 2(17.2) 0(0) 
  Heptageniidae Mayfly 1(0.8) 1(0.8) 1(3.2) 1(0.76) 1(6.6) 1(2.9) 
  Leptophlebiidae Mayfly 1(0.8) 1(1.7) 0(0) 0(0) 0(0) 0(0) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
1(0.8) 1(0.8) 1(0.8) 0(0) 1(0.8) 0(0) 

  Sialidae Alderfly/ 
Fishfly 

0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 

 Odonata Cordulegastridae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 1(0.8 1(0.8) 0(0) 

 Plecoptera  Stonefly 0(0) 0(0) 0(0) *(0.8) 0(0) 0(0) 
  Chloroperlidae Stonefly 0(0) 0(0) 0(0) 1(0.8) 0(0) *(1.0) 
  Leuctridae Stonefly 1(12.6) *(5.0) *(3.2) 1(9.7) 1(3.3) 1(2.9) 
  Nemouridae Stonefly 1(7.1) 1(22.7) 1(17.3) 1(11.9) 1(1.6) 1(5.9) 
  Peltoperlidae Stonefly 0(0) 1(0.8) 0(0) 1(0.8) 1(0.8) 0(0) 
  Perlidae Stonefly 1(0.8) 0(0) 0(0) 0(0) 1(3.3) 1(2.9) 
  Perlodidae Stonefly 1(3.9) 1(8.4) *(3.1) *(6.0) *(2.5) 1(6.9) 
 Trichoptera Glossosomatidae Caddisfly 0(0) 0(0) 0(0) 1(0.8) 0(0) 1(1.0) 
  Hydropsychidae Caddisfly 1(0.8) 1(5.0) 1(9.5) 1(7.5) 2(17.2) 2(15.7) 
  Limnephilidae Caddisfly 0(0) 0(0) 1(1.6) 0(0) 0(0) 1(2.9) 
  Philopotamidae Caddisfly 0(0) 1(0.8) *(0.8) 1(6.0) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 1(2.4) 0(0) 1(0.8) 1(1.5) 1(1.6) 0(0) 
  Uenoidae Caddisfly 0(0) 1(0.8) 1(1.6) 1(3.7) 1(3.3) 1(3.9) 
Mollusca Veneroida Sphaeriidae Bivalve 1(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 1(0.8) 0(0) 0(0) 0(0) *(1.6) *(1.0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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North Branch of Jones Falls (JONE-315-S) 
Site JONE-315-S is located on the North Branch of Jones Falls in the Eastern Piedmont region of 
Maryland. It is in the Jones Falls Watershed in Baltimore County. This site was sampled in 1996 
and 2000 to 2004. Its watershed is primarily forested (56%), with 34% agriculture, 6% barren, 
and 4% urban. 

North Branch of Jones Falls in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the North Branch of Jones Falls (1996 and 2000 to 
2004). 

Parameter 1996 2000 2001 2002 2003 2004 
Field pH 7.4 7.6 7.4 7.8 7.5 7.7 
Dissolved Oxygen (mg/L) 8.3 10.1 8.6 8.7 8.8 7.8 
Conductivity (mS) 0.18 0.22 0.23 0.26 0.22 0.23 
Turbidity (NTU) Not measured 3.6 4.5 1.2 3.8 2.6 

Physical Habitat  

Physical habitat measurements collected at the North Branch of Jones Falls (1996 and 2000 to 
2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 19 17 17 19 19 18 
Epifaunal substrate (0-20) 18 17 18 19 18 16 
Velocity/Depth Diversity (0-20) 18 15 15 15 17 16 
Pool Quality (0-20) 17 16 16 19 17 17 
Riffle Quality (0-20) 16 17 17 17 17 17 
Shading (%) 87 95 83 96 98 80 
Embeddedness (%) 20 15 20 16 20 15 
Discharge (cfs) 6.85 2.77 3.05 .59 8.44 4.73 

The graph below displays the temperature logger data for the North Branch of Jones Falls for 
2000 to 2004. Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the North Branch of Jones Falls by 
sampling year. 

Parameter 1996 2000 2001 2002 2003 2004 
Bluegill 2 0 5 4 6 4 
Brown trout 45 94 111 81 24 57 
Creek chub 20 26 23 9 13 32 
Cutlips minnow 8 13 7 6 11 27 
Eastern blacknose dace 41 162 105 35 39 101 
Green sunfish 3 16 9 2 8 108 
Largemouth bass 0 0 7 4 0 1 
Longnose dace 23 128 109 62 34 81 
Rock bass 0 5 0 1 0 0 
Rosyside dace 11 15 11 9 10 4 
Smallmouth bass 1 0 0 0 0 0 
Tessellated darter 2 20 17 7 13 12 
White sucker 30 49 29 33 23 39 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the North Branch of Jones Falls. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Northern Green Frog, Pickerel Frog, Wood Frog 
Caudata (Salamanders  
and Newts) 

Eastern Red-backed Salamander, Northern Dusky Salamander, Northern Two-Lined Salamander, 

Squamata (Snakes and Lizards) Northern Watersnake 
Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the North Branch of Jones Falls by 
sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) 0(0) 0(0) 0(0) *(0.9) 0(0) 
 Lumbriculida Lumbriculidae Worm *(1.1) 0(0) 0(0) 0(0) 0(0) *(0.9) 
Annelida Tubificida Tubificidae Worm 0(0) 0(0) *(1.8) 0(0) 0(0) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 1(6.3) 0(0) 1(0.9) 2(1.7) 2(1.7) 0(0) 
  Psephenidae Beetle 0(0) 0(0) 0(0) 1(0.9) 0(0) 0(0) 
 Diptera Chironomidae True Fly 7(9.5) 7(16.3) 4(14.3) 2(1.7) 4(17.2) 5(12.3) 
  Empididae True Fly 1(1.1) 1(1.6) 0(0) 0(0) 0(0) 0(0) 
  Simuliidae True Fly 1(24.2) 2(13.0) 1(33.0) 2(27.1) 1(61.2) 2(12.3) 
  Tipulidae True Fly 1(1.1) 1(0.8) 0(0) 0(0) 0(0) 2(6.1) 
 Ephemeroptera Ameletidae Mayfly 0(0) 1(3.3) 0(0) 0(0) 0(0) 0(0) 
  Baetidae Mayfly 1(5.3) *(0.8) *(0.9) *(0.9) 0(0) 1(21.9) 
  Ephemerellidae Mayfly 2(17.9) 3(40.7) 1(34.8) 2(47.5) 2(7.8) 1(16.7) 
  Heptageniidae Mayfly 2(6.3) 1(1.6) 1(1.8) 2(3.4) 1(1.7) 0(0) 
  Isonychiidae Mayfly 1(5.3) 1(0.8) 0(0) 0(0) 1(0.9) 0(0) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
0(0) 0(0) 0(0) 1(3.4) 1(0.9) 1(0.9) 

 Odonata Gomphidae Dragonfly/ 
Damselfly 

0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 

 Plecoptera Capniidae Stonefly 0(0) 0(0) 1(0.9) 0(0) 1(0.9) 0(0) 
  Leuctridae Stonefly 0(0) *(1.6) *(1.8) 0(0) 0(0) 0(0) 
  Nemouridae Stonefly 1(15.8) 1(2.4) 1(4.5) 0(0) 1(1.7) 1(4.4) 
  Perlidae Stonefly *(2.1) 1(1.6) 0(0) 0(0) 0(0) 0(0) 
  Perlodidae Stonefly *(1.1) *(4.9) *(1.8) *(0.9) 0(0) 0(0) 
  Taeniopterygidae Stonefly 0(0) 0(0) 2(3.6) 0(0) 1(0.9) 1(5.3) 
 Trichoptera Hydropsychidae Caddisfly 1(1.1) 2(8.9) 0(0) 3(9.3) 2(2.6) 3(7.9) 
  Philopotamidae Caddisfly 0(0) *(0.8) 0(0) 1(0.9) 1(0.9) 2(4.4) 
  Psychomyiidae Caddisfly 0(0) 0(0) 0(0) 1(0.9) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 1(2.1) 1(0.8) 0(0) 1(1.7) 0(0) 1(6.1) 
  Uenoidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) 1(0.9) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Unnamed Tributary to the Patuxent River (RKGR-119-S) 
Site RKGR-119-S is located on an unnamed tributary to the Patuxent River in the Eastern 
Piedmont region of Maryland. It is in the Rocky Gorge Dam Watershed in Howard County. This 
site was sampled in 1997 and 2000 to 2004. Its watershed is primarily forested (67%), with 
33% agriculture. 

 Unnamed tributary to the Patuxent River in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to the Patuxent River (1997 and 
2000 to 2004). 

Parameter 1997 2000 2001 2002 2003 2004 
Field pH 7.6 7.6 7.2 7.3 7.3 8.3 
Dissolved Oxygen (mg/L) 9.6 8.2 8.2 7 7.9 8 
Conductivity (mS) 0.16 0.17 0.17 0.21 0.18 0.19 
Turbidity (NTU) Not measured 7.0 2.7 2.6 2.3 1.4 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to the Patuxent River (1997 and 
2000 to 2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 1997 2000 2001 2002 2003 2004 
Instream habitat (0-20) 14 16 16 16 18 18 
Epifaunal substrate (0-20) 16 17 17 16 18 19 
Velocity/Depth Diversity (0-20) 14 14 14 13 14 14 
Pool Quality (0-20) 12 12 11 13 14 14 
Riffle Quality (0-20) 14 16 14 12 16 14 
Shading (%) 90 90 95 95 93 95 
Embeddedness (%) 30 35 25 18 10 15 
Discharge (cfs) .62 1.35 .97 .17 1.58 .85 

The graph above displays the temperature logger data for the unnamed tributary to the Patuxent 
River for 2000 to 2004. Maximum recorded temperatures occurred during the drought in July and 
August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to the 
Patuxent River by sampling year. 

Parameter 1997 2000 2001 2002 2003 2004 
Blue ridge sculpin 25 111 283 233 87 121 
Bluegill 1 9 10 0 5 0 
Brown bullhead 0 0 1 0 0 0 
Central stoneroller 0 0 0 0 0 1 
Creek chub 1 16 5 56 9 0 
Eastern blacknose dace 17 82 56 178 160 111 
Fallfish 1 7 1 1 1 0 
Green sunfish 0 0 0 0 2 0 
Largemouth bass 0 1 0 0 1 0 
Longnose dace 24 11 9 9 3 6 
Rosyside dace 4 16 5 28 40 25 
Tessellated darter 1 3 2 0 0 0 
White sucker 2 2 2 1 2 0 
Yellow bullhead 2 0 0 0 0 2 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna collected in or near the unnamed tributary to the Patuxent River. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Northern Green Frog, Pickerel Frog, Wood Frog 
Caudata (Salamanders and Newts) Northern Red Salamander, Northern Two-Lined Salamander, Spotted Salamander 
Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the unnamed tributary to the Patuxent 
River by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    1997 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) 0(0) 0(0) *(1.0) *(2.4) 0(0) 
Arthropoda Coleoptera Dryopidae Beetle 0(0) 0(0) 1(0.7) 0(0) 0(0) 0(0) 
  Elmidae Beetle 1(1.1) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Ptilodactylidae Beetle 0(0) 0(0) 1(0.7) 0(0) 0(0) 1(1.1) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Chironomidae True Fly 3(9.1) 3(3.6) 8(10.4) 12(22.9) 6(5.5) 10(16.5) 
  Empididae True Fly 2(3.4) 1(0.9) 0(0) 0(0) 1(0.8) 1(1.1) 
  Simuliidae True Fly 2(4.6) 2(10.9) 1(34.0) 1(22.0) 2(44.1) 1(27.5) 
  Tipulidae True Fly 1(1.1) 0(0) 1(1.4) 1(1.0) 2(1.6) 3(4.4) 
 Ephemeroptera Ameletidae Mayfly 1(3.4) 1(2.7) 1(0.7) 0(0) 0(0) 0(0) 
  Baetidae Mayfly 1(2.3) *(1.8) *(0.7) 0(0) 0(0) *(2.2) 
  Ephemerellidae Mayfly 1(52.3) 1(59.1) 1(31.3) 1(28.6) 1(26.0) 1(15.4) 
  Heptageniidae Mayfly 0(0) *(2.7) *(3.5) 0(0) 1(0.8) 1(1.1) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
0(0) 0(0) 0(0) 0(0) 1(0.8) 1(2.2) 

 Odonata Gomphidae Dragonfly/
Damselfly 

0(0) *(0.9) *(0.7) *(1.0) 0(0) 0(0) 

 Plecoptera Leuctridae Stonefly 1(1.1) 0(0) 0(0) 0(0) 0(0) *(1.1) 
  Nemouridae Stonefly 2(9.1) 1(12.7) 1(4.9) 1(11.4) 2(5.5) 1(2.2) 
  Perlidae Stonefly 1(1.1) 0(0) *(1.4) 0(0) 0(0) 1(3.3) 
  Perlodidae Stonefly 1(2.3) *(1.8) 0(0) *(1.0) 0(0) *(3.3) 
 Trichoptera Glossosomatidae Caddisfly 1(2.3) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Hydropsychidae Caddisfly 2(3.4) 2(1.8) 3(5.6) 2(1.9) 2(2.4) 3(11.0) 
  Philopotamidae Caddisfly 1(2.3) 0(0) 1(0.7) 1(1.9) 0(0) 2(4.4) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 0(0) 0(0) *(1.1) 
  Psychomyiidae Caddisfly 0(0) 0(0) 1(0.7) 0(0) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 0(0) 1(0.7) 1(3.8) 1(0.8) 0(0) 
  Uenoidae Caddisfly 1(1.1) 1(0.9) 1(2.1) 1(1.9) 1(7.1) 1(2.2) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) 0(0) 0(0) *(1.0) *(0.8) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Unnamed Tributary to Principio Creek (FURN-101-S) 
Site FURN-101-S is located on an unnamed tributary to Principio Creek in the Eastern Piedmont 
region of Maryland. It is in the Furnace Bay Watershed in Cecil County. This site was sampled in 
2000 to 2004. Its watershed is primarily forested (86%), with 9% agriculture and 3% barren. 

Unnamed tributary to Principio Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the unnamed tributary to Principio Creek (2000 to 
2004). 

Parameter 2000 2001 2002 2003 2004 
Field pH 6.7 6.6 6.8 5.7 7.7 
Dissolved Oxygen (mg/L) 8.5 8.1 6.7 7.6 7.8 
Conductivity (mS) 0.07 0.06 0.07 0.07 0.07 
Turbidity (NTU) 1.3 0.9 1.6 0.4 1.6 

Physical Habitat  

Physical habitat measurements collected at the unnamed tributary to Principio Creek (2000 to 
2004). Scored parameters are on a 0 (worst) to 20 (best) scale. 

Parameter 2000 2001 2002 2003 2004 
Instream habitat (0-20) 16 16 16 15 16 
Epifaunal substrate (0-20) 16 16 16 16 16 
Velocity/Depth Diversity (0-20) 14 13 14 13 13 
Pool Quality (0-20) 14 12 15 14 14 
Riffle Quality (0-20) 15 14 14 15 15 
Shading (%) 92 95 96 95 90 
Embeddedness (%) 10 25 10 15 5 
Discharge (cfs) .84 .47 .12 .77 2.28 

The graph displays the temperature logger data for the unnamed tributary to Principio Creek for 
2000 to 2004. Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the unnamed tributary to Principio 
Creek by sampling year. 

Parameter 2000 2001 2002 2003 2004 
American eel 22 25 26 16 33 
Blue ridge sculpin 40 73 49 2 3 
Creek chub 49 60 56 29 58 
Cutlips minnow 3 0 0 4 7 
Eastern blacknose dace 83 99 71 58 159 
Margined madtom 4 1 3 1 0 
Rosyside dace 107 125 168 80 199 
Tessellated darter 0 1 4 0 3 
White sucker 1 2 4 0 3 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the unnamed tributary to Principio 
Creek. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Fowler’s Toad, Northern Green Frog, Pickerel Frog 
Caudata (Salamanders  
and Newts) 

Eastern Red-backed Salamander, Northern Dusky Salamander, Northern Red Salamander, Northern 
Two-Lined Salamander 

Squamata (Snakes and 
Lizards) 

Northern Watersnake 

Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the Unnamed Tributary to Principio 
Creek by sampling year, (genera (RA)) = (number of genera (percent relative abundance)). 
    2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) *(0.7) 0(0) 0(0) 
  Naididae Worm *(4) 0(0) 0(0) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) *(2.3) *(1.6) 
 Tubificida Tubificidae Worm 0(0) 0(0) 0(0) 0(0.8)* 0(0) 
Arthropoda Coleoptera Elmidae Beetle 1(1.6) 2(6.7) 2(2.2) 1(0.8) 0(0) 
  Psephenidae Beetle 1(3.2) 0(0) 0(0) 0(0) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Chironomidae True Fly 5(16.8) 5(5.0) 6(9.6) 4(10.2) 2(4.8) 
  Simuliidae True Fly 2(9.6) 1(31.1) 2(19.1) 2(28.9) 1(25.6) 
  Tipulidae True Fly 2(1.6) 2(1.7) 2(1.5) 2(3.1) 2(4) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 0(0) 1(7.8) 1(0.8) 
  Baetidae Mayfly 1(0.8) *(0.8) 1(2.2) 0(0) 0(0) 
  Ephemerellidae Mayfly 2(36.0) 2(38.7) 2(30.2) 1(9.4) 1(13.6) 
  Heptageniidae Mayfly 2(1.6) 1(2.5) 1(5.9) 1(0.8) 1(9.6) 
  Leptophlebiidae Mayfly 0(0) *(0.8) 1(11.0) *(0.8) 0(0) 
 Odonata Gomphidae Dragonfly/ 

Damselfly 
*(1.6) 0(0) *(2.2) 0(0) 0(0) 

 Plecoptera Chloroperlidae Stonefly 0(0) 0(0) 0(0) 0(0) *(0.8) 
  Leuctridae Stonefly 1(9.6) 1(0.8) *(0.7) 1(18.8) 1(26.4) 
  Nemouridae Stonefly 1(2.4) 1(3.4) 2(7.4) 2(10.2) 1(1.6) 
  Perlidae Stonefly 0(0) 1(2.5) *(0.7) 0(0) 2(2.4) 
  Perlodidae Stonefly 2(4.8) *(4.2) *(2.2) *(1.6) *(8) 
 Trichoptera Brachycentridae Caddisfly *(0.8) 0(0) 0(0) 0(0) 0(0) 
  Glossosomatidae Caddisfly 0(0) 1(0.8) 1(0.7) 0(0) 0(0) 
  Hydropsychidae Caddisfly 0(0) 1(0.8) 0(0) 1(0.8) 0(0) 
  Lepidostomatidae Caddisfly 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Odontoceridae Caddisfly 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Philopotamidae Caddisfly *(2.4) 0(0) 0(0) 1(0.8) *(0.8) 
  Polycentropodidae Caddisfly 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 0(0) 1(0.7) 0(0) 0(0) 
  Uenoidae Caddisfly 0(0) 0(0) 1(2.9) 0(0) 0(0) 
Mollusca Basommatophora Ancylidae Snail 0(0) 0(0) 0(0) 1(0.8) 0(0) 
 Veneroida Sphaeriidae Bivalve *(0.8) 0(0) 0(0) *(0.8) 0(0) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 0(0) 1(0.8) 0(0) 
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Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Timber Run (LIBE-102-S) 
Site LIBE-102-S is located on Timber Run in the Eastern Piedmont region of Maryland. It is in 
the Liberty Reservoir Watershed in Baltimore County. This site was sampled in 2000 to 2004. Its 
watershed is primarily forested (75%), with 25% agriculture. 

Timber Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Timber Run (2000 to 2004). 
Parameter 2000 2001 2002 2003 2004 
Field pH 9.3 8.4 7.5 9.4 8.0 
Dissolved Oxygen (mg/L) 8.6 6.7 6.7 6.9 7.6 
Conductivity (mS) 0.10 0.10 0.09 0.10 0.10 
Turbidity (NTU) 1.3 2.2 1.6 3.4 2 

Physical Habitat  

Physical habitat measurements collected at Timber Run (2000 to 2004). Scored parameters are on 
a 0 (worst) to 20 (best) scale. 

Parameter 2000 2001 2002 2003 2004 
Instream habitat (0-20) 18 17 16 17 16 
Epifaunal substrate (0-20) 18 17 17 16 15 
Velocity/Depth Diversity (0-20) 12 15 10 10 12 
Pool Quality (0-20) 15 16 10 10 13 
Riffle Quality (0-20) 15 13 14 15 14 
Shading (%) 95 88 95 96 95 
Embeddedness (%) 12 25 35 20 30 
Discharge (cfs) .63 .52 .34 1.93 .79 

The graph below displays the temperature logger data for Timber Run for 2000 to 2004. 
Maximum recorded temperatures occurred during the drought in August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Timber Run by sampling year. 
Parameter 2000 2001 2002 2003 2004 
Blue ridge sculpin 180 250 162 51 157 
Brook trout 18 2 17 3 0 
Creek chub 53 52 29 16 61 
Eastern blacknose dace 120 128 77 35 72 
Rosyside dace 34 45 18 8 29 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Timber Run. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Eastern American Toad, Northern Green Frog, Pickerel Frog,  

Southern Leopard Frog, Wood Frog 
Caudata (Salamanders and 
Newts) 

Eastern Red-backed Salamander, Northern Dusky Salamander, Northern Red Salamander, Northern 
Two-Lined Salamander, 

Squamata (Snakes and 
Lizards) 

Northern Ringneck Snake 

Testudines (Turtles) Eastern Box Turtle 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Timber Run by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 

    2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) *(0.8) 0(0) 
  Naididae Worm *(0.8) 0(0) *(0.9) 0(0) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) *(0.8) 0(0) 
Arthropoda Coleoptera Dryopidae Beetle 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Elmidae Beetle 2(2.4) 1(3.1) 2(8.6) 1(0.8) 0(0) 
  Psephenidae Beetle 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Ptilodactylidae Beetle 0(0) 0(0) 1(0.9) 1(0.8) 1(0.7) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) 2(1.7) 0(0) 
  Chironomidae True Fly 3(4.0) 10(12.2) 9(42.7) 10(24.4) 6(12.6) 
  Dixidae True Fly 0(0) 1(1.5) 1(0.9) 0(0) 0(0) 
  Empididae True Fly 0(0) 0(0) 1(0.9) 0(0) 1(0.7) 
  Simuliidae True Fly 2(17.5) 1(48.9) 2(3.4) 1(23.5) 1(35.7) 
  Tipulidae True Fly 1(0.8) 1(2.3) 1(1.7) 4(5.9 3(4.2) 
 Ephemeroptera Baetidae Mayfly 1(2.4) 0(0) *(1.7) 0(0) 1(7.7) 
  Ephemerellidae Mayfly 2(38.1) 2(6.1) 2(26.5) 1(11.8) 1(6.3) 
  Heptageniidae Mayfly 2(2.4) 2(2.3) *(0.85) 2(6.7) 1(4.9) 
  Leptophlebiidae Mayfly 0(0) 2(2.3) 0(0) *(0.8) 0(0) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
0(0) 1(0.8) 0(0) 1(1.7 1(0.7) 

 Odonata Aeshnidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 0(0) 1(0.7) 

  Gomphidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) *(0.8) 0(0) 

 Plecoptera Leuctridae Stonefly *(4.8) 0(0) *(0.9) 0(0) *(2.8) 
  Nemouridae Stonefly 1(13.5) 1(13.7) 1(1.7) 1(7.6 1(5.6) 
  Peltoperlidae Stonefly 0(0) 0(0) 0(0) 0(0) 1(0.7) 
  Perlidae Stonefly 0(0) 0(0) 0(0) 0(0) 2(2.1) 
  Perlodidae Stonefly *(3.2) 0(0) 0(0) 0(0) 1(4.2) 
  Pteronarcyidae Stonefly 0(0) 0(0) 1(0.9) 0(0) 0(0) 
 Trichoptera  Caddisfly 0(0) 0(0) *(0.9) 0(0) 0(0) 
  Hydropsychidae Caddisfly 2(2.4) 0(0) 0(0) 1(2.5) 3(6.3) 
  Lepidostomatidae Caddisfly 0(0) 0(0) 1(0.9) 0(0) 0(0) 
  Limnephilidae Caddisfly 0(0) 2(1.5) 0(0) 0(0) 1(2.1) 
  Philopotamidae Caddisfly 1(4.0) 0(0) 0(0) 0(0) 0(0) 
  Polycentropodidae Caddisfly 0(0) *(0.8) 1(0.9) 1(0.8) 0(0) 
  Psychomyiidae Caddisfly 0(0) 0(0) 0(0) 1(0.8) 1(0.7) 
  Rhyacophilidae Caddisfly 1(0.8) 0(0) 1(0.9) 1(1.7) 0(0) 
  Uenoidae Caddisfly 1(2.4) 1(3.8) 1(3.4) 1(4.) 1(1.4) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 0(0) 1(0.9) *(1.7) 0(0) 
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Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); 
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Appendix D 
Sentinel Sites in the Highlands Region 

 
 

Bear Creek (YOUG-432-S) 
Buzzard Branch (UMON-119-S) 
Crabtree Creek (SAVA-204-S) 

Double Lick Run (SAVA-276-S) 
Fifteenmile Creek (FIMI-207-S) 

High Run (UMON-288-S) 
Mill Run (PRLN-626-S) 

Savage River (SAVA-225-S) 
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Bear Creek (YOUG-432-S) 
Site YOUG-432-S is located on Bear Creek in the Highlands region of Maryland. It is in the Youghiogheny 
River Watershed in Garrett County. This site was sampled in 1995 and 2000 to 2004. Its watershed is 
primarily forested (76%), with 23% agriculture. 

Bear Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Bear Creek (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 7.3 7.5 7.2 6.8 7.2 6.3 
Dissolved Oxygen (mg/L) 7.4 8.5 8 10.7 7.9 8.9 
Conductivity (mS) 0.07 0.05 0.07 0.08 0.07 0.07 
Turbidity (NTU) Not measured 8 3.4 6.4 5.8 5.8 

Physical Habitat  

Physical habitat measurements collected at Bear Creek (1995 and 2000 to 2004). Scored parameters are on a 
0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 17 18 18 18 16 16 
Epifaunal substrate (0-20) 19 18 17 15 14 14 
Velocity/Depth Diversity (0-20) 14 12 17 10 9 15 
Pool Quality (0-20) 16 13 16 17 9 14 
Riffle Quality (0-20) 18 18 17 17 16 11 
Shading (%) 80 85 85 92 93 88 
Embeddedness (%) 25 10 20 35 35 35 
Discharge (cfs) 4.04 2.55 2.86 1.33 1.16 2.00 

 

 
The above graph displays the temperature logger data for Bear Creek for 2000 to 2004.  The temperature 
spike observed in August 2003 resulted from removing the temperature logger before the end of the month. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Bear Creek by sampling year. 
Parameter 1995 2000 2001 2002 2003 2004 
Brook trout 59 12 29 20 8 32 
Creek chub 0 0 0 0 10 8 
Eastern blacknose dace 142 4 29 11 100 60 
Longnose dace 4 0 0 0 0 0 
Mottled sculpin 477 190 279 265 287 239 
Rainbow trout 5 0 0 0 0 0 
White sucker 11 1 0 1 24 28 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Bear Creek. 
Order (Common) Species 
Caudata (Salamanders and Newts) Allegheny Mountain Dusky Salamander, Northern Dusky Salamander, Northern Two-Lined Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Bear Creek by sampling year, (genera (RA)) = 
(number of genera (percent relative abundance)). 
    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) *(1.7) 0(0) 0(0) 
Arthropoda Amphipoda Gammaridae Scud 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
 Coleoptera Elmidae Beetle 2(6.9) 1(2.4) 2(5.1) 2(11.7) 1(10.8) 1(2.8) 
  Psephenidae Beetle 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
 Decapoda Cambaridae Crayfish *(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Diptera Blephariceridae True Fly 1(0.8) 1(4.0) 0(0) 0(0) 0(0) 1(2.0) 
  Ceratopogonidae True Fly 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 11(38.2) 4(11.1) 5(10.3) 1(15.0) 1(5.4) 0(0) 
  Empididae True Fly 2(2.3) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Simuliidae True Fly 1(3.8) 1(3.2) 1(21.4) 1(5.8) 1(20.0) 1(0.9) 
  Tipulidae True Fly 2(3.1) 2(2.4) 2(1.7) 2(1.7) 2(2.3) 2(1.9) 
 Ephemeroptera Baetidae Mayfly 1(11.5) 2(8.0) 1(4.3) 2(1.7) 2(9.2) 2(11.3) 
  Ephemerellidae Mayfly 1(16.0) 2(14.3) 1(6.0) 1(5.0) 3(18.5) 2(24.5) 
  Heptageniidae Mayfly 1(2.3) 3(16.7) 4(11.1) 3(17.5) 2(7.7) 5(23.6) 
  Isonychiidae Mayfly 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
  Leptophlebiidae Mayfly 0(0) 1(15.9) 1(12.8) 1(13.3) 1(13.1) 1(13.2) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
1(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 

 Plecoptera Chloroperlidae Stonefly 0(0) *(2.4) *(2.6) 1(2.5) 0(0) *(3.8) 
  Leuctridae Stonefly 1(1.5) 1(2.4) 1(2.6) 1(5.0) 1(3.1) 0(0) 
  Nemouridae Stonefly 1(0.8) 1(2.4) 1(7.7) 1(1.7) 1(1.5) 1(1.9) 
  Peltoperlidae Stonefly 0(0) *(0.8) 0(0) 1(0.8) 0(0) 1(2.8) 
  Perlidae Stonefly 0(0) 0(0) 0(0) 1(0.8) 0(0) *(1.9) 
  Perlodidae Stonefly 2(3.8) 1(4.0) 1(2.6) 1(2.5) 1(3.1) *(1.9) 
  Pteronarcyidae Stonefly 1(1.5) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Trichoptera  Caddisfly 0(0) 0(0) *(0.9) 0(0) 0(0) 0(0) 
  Hydropsychidae Caddisfly 2(2.3) 1(2.4) 2(4.3) 2(9.2) 2(3.9) 2(5.7) 
  Lepidostomatidae Caddisfly 1(1.5) 1(3.2) 0(0) 1(0.8) 0(0) 0(0) 
  Limnephilidae Caddisfly 0(0) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
  Philopotamidae Caddisfly 0(0) 0(0) 1(0.9) 0(0) 0(0) *(0.9) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 1(0.8) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 1(1.5) 1(0.8) 1(1.7) 1(0.8) 0(0) 0(0) 
  Uenoidae Caddisfly 0(0) 1(0.8) 1(3.4) 1(1.7) 1(0.7) 1(0.9) 
Mollusca Veneroida Sphaeriidae Bivalve 1(0.8) 0(0) 0(0) 0(0) 0(0) 0(0) 
Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). * Taxa not identified to genus. 
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Buzzard Branch (UMON-119-S) 
Site UMON-119-S is located on Buzzard Branch in the Highlands region of Maryland. It is in the Upper 
Monocacy River Watershed in Frederick County. This site was sampled in 2000 and 2002 to 2004. Its 
watershed is primarily forested (99%), with 1% agriculture. 

Buzzard Branch in the spring of 2004. 

Water Chemistry 

Summer water chemistry data collected at Buzzard Branch (2000 and 2002 to 2004). 
Parameter 2000 2002 2003 2004 
Field pH 6.9 7.2 7.2 6.2 
Dissolved Oxygen (mg/L) 7.3 8.9 8.6 6.6 
Conductivity (mS) 0.05 0.08 0.06 0.07 
Turbidity (NTU) 3.1 2.8 2.9 3.8 

Physical Habitat  

Physical habitat measurements collected at Buzzard Branch (2000 and 2002 to 2004). Scored parameters are 
on a 0 (worst) to 20 (best) scale. 

Parameter 2000 2002 2003 2004 
Instream habitat (0-20) 17 17 16 16 
Epifaunal substrate (0-20) 18 17 17 17 
Velocity/Depth Diversity (0-20) 15 9 10 12 
Pool Quality (0-20) 16 9 10 10 
Riffle Quality (0-20) 15 14 15 16 
Shading (%) 90 86 98 90 
Embeddedness (%) 25 20 20 20 
Discharge (cfs) .54 .09 .38 1.39 
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The graph above displays the temperature logger data for Buzzard Branch for 2000 and 2002 to 2004. 
Maximum recorded temperatures occurred during the drought in August 2002. 

Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Buzzard Branch by sampling year. 
Parameter 2000 2002 2003 2004 
Eastern blacknose dace 24 33 17 37 
Brook trout 19 57 25 43 
Brown trout 30 10 2 5 

Red indicates tolerant fish; blue are moderately tolerant; and green  
are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Buzzard Branch. 
Order (Common) Species 
Anura (Frogs and Toads) American Bullfrog, Pickerel Frog 
Caudata (Salamanders and Newts) Northern Dusky Salamander, Northern Spring Salamander, Northern Two-Lined Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Buzzard Branch by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 

    2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON NAME genera 

(RA) 
genera (RA) genera (RA) genera (RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) *(1.6) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) *(0.8) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 1(6.6) 1(27.2) 1(0.8) 1(2.2) 
  Psephenidae Beetle 0(0) 1(1.6) 1(0.8) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 1(1.6) 0(0) 
  Chironomidae True Fly 4(9.1) 6(14.4) 8(20.5) 7(12.2) 
  Empididae True Fly 0(0) 1(1.6) 0(0) 0(0) 
  Simuliidae True Fly 3(55.4) 1(1.6) 1(8.7) 1(10.0) 
  Tipulidae True Fly 0(0) 2(3.2) 2(7.1) 2(8.9) 
 Ephemeroptera Baetidae Mayfly 1(3.3) *(3.2) *(0.8) 1(27.8) 
  Ephemerellidae Mayfly 1(7.4) 1(8.8) 1(8.7) 1(6.7) 
  Heptageniidae Mayfly 1(1.7) 3(13.6) 2(7.1) 0(0) 
  Isonychiidae Mayfly 0(0) 0(0) 1(0.8) 0(0) 
  Leptophlebiidae Mayfly 1(3.3) 1(6.4) *(10.2) 1(13.3) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
1(.8) 1(1.6) 1(1.6) 0(0) 

 Odonata Gomphidae Dragonfly/ 
Damselfly 

1(.8) 0(0) 1(1.6) 0(0) 

 Plecoptera  Stonefly 0(0) 0(0) *(1.6) 0(0) 
  Capniidae Stonefly 0(0) 0(0) 1(0.8) 0(0) 
  Chloroperlidae Stonefly 1(1.7) 1(0.8) 1(7.1) 1(6.7) 
  Leuctridae Stonefly 1(1.7) *(1.6) 1(1.6) 1(3.3) 
  Nemouridae Stonefly 1(4.1) 1(1.6) 1(0.8) 0(0) 
  Peltoperlidae Stonefly 0(0) 0(0) 1(1.6) 0(0) 
  Perlidae Stonefly 0(0) 0(0) 1(3.9) 1(1.1) 
  Perlodidae Stonefly 1(1.7) 1(2.4) *(0.8) 1(3.3) 
  Pteronarcyidae Stonefly 0(0) 1(2.4) 0(0) 0(0) 
  Taeniopterygidae Stonefly 0(0) 0(0) 1(0.8) 1(1.1) 
 Trichoptera Hydropsychidae Caddisfly 1(.8) 1(4) 2(3.9) 2(2.2) 
  Philopotamidae Caddisfly 1(.8) 1(1.6) 1(0.8) 0(0) 
  Rhyacophilidae Caddisfly 1(.8) 1(0.8) 1(3.2) 1(1.1) 
  Uenoidae Caddisfly 0(0) 1(1.6) 1(0.8) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Crabtree Creek (SAVA-204-S) 
Site SAVA-204-S is located on Crabtree Creek in the Highlands region of Maryland. It is in the Savage 
River Watershed in Garrett County. This site was sampled in 2000 to 2004. Its watershed is primarily 
forested (89%), with 10% agriculture. 

Crabtree Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Crabtree Creek (2000 to 2004). 
Parameter 2000 2001 2002 2003 2004 
Field pH 7.7 7.7 7.6 7.7 7.2 
Dissolved Oxygen (mg/L) 9 8.2 9.3 8.6 8.1 
Conductivity (mS) 0.14 0.16 0.17 0.13 0.19 
Turbidity (NTU) 2 3.1 1.4 1.6 2.2 

Physical Habitat  

Physical habitat measurements collected at Crabtree Creek (2000 to 2004). Scored parameters are on a 0 
(worst) to 20 (best) scale. 

Parameter 2000 2001 2002 2003 2004 
Instream habitat (0-20) 20 19 19 20 18 
Epifaunal substrate (0-20) 19 18 16 20 17 
Velocity/Depth Diversity (0-20) 15 17 15 17 16 
Pool Quality (0-20) 17 18 18 18 18 
Riffle Quality (0-20) 17 18 18 19 18 
Shading (%) 75 85 85 75 91 
Embeddedness (%) 15 15 20 10 30 
Discharge (cfs) 3.74 5.38 3.15 8.22 3.80 

The above graph displays the temperature logger data for Crabtree Creek for 2000 and 2002 to 2004. 
Maximum recorded temperatures occurred during the drought in July and August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Crabtree Creek by sampling year. 
Parameter 2000 2001 2002 2003 2004 
Blue ridge sculpin 108 169 112 59 44 
Bluntnose minnow 0 0 0 0 3 
Brook trout 11 170 95 29 22 
Brown trout 1 2 1 0 1 
Central stoneroller 0 0 0 0 1 
Creek chub 0 0 2 0 0 
Eastern blacknose dace 18 44 44 53 32 
Fantail darter 37 31 13 51 14 
Longnose dace 41 18 30 43 48 
Potomac sculpin 0 0 0 1 1 
Rainbow trout 0 0 0 0 1 
Rock bass 0 0 0 37 36 
White sucker 12 0 2 7 1 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Crabtree Creek. 
Order (Common) Species 
Caudata (Salamanders and Newts) Northern Dusky Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Crabtree Creek by sampling year, (genera (RA)) = 
(number of genera (percent relative abundance)). 

    2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) 0(0) 0(0) *(0.8) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) *(1.8) 0(0) 0(0) 
Arthropoda Coleoptera Elmidae Beetle *(1.6) 1(.9) 1(15.2) 1(2.4) 0(0) 
 Diptera Blephariceridae True Fly 0(0) 0(0) 0(0) 1(1.6) 0(0) 
  Ceratopogonidae True Fly 1(.8) 0(0) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 6(21.8) 3(8.0) 4(23.2) 5(10.3) 6(42.4) 
  Dixidae True Fly 1(.8) 0(0) 0(0) 0(0) 0(0) 
  Empididae True Fly 0(0) 2(1.8) 1(0.9) *(0.8) 0(0) 
  Simuliidae True Fly 1(1.6) 1(.9) 0(0) *(0.8) 0(0) 
  Tipulidae True Fly 3(2.4) 1(.9) 0(0) 1(0.8) 0(0) 
 Ephemeroptera Ameletidae Mayfly 0(0) 1(.9) 0(0) 0(0) 0(0) 
  Baetidae Mayfly 2(8.1) 1(1.8) 2(2.7) *(15.1) 1(6.8) 
  Ephemerellidae Mayfly 1(21.0) 1(9.8) 1(11.6) 1(27.8) 1(8.5) 
  Heptageniidae Mayfly 2(10.5) 2(29.5) 2(16.1) 2(16.7) 1(10.2) 
  Isonychiidae Mayfly 1(.8) 0(0) 0(0) 1(0.8) 0(0) 
  Leptophlebiidae Mayfly 1(4.0) 1(4.5) 1(7.1) 1(4.0) 1(6.8) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
0(0) 0(0) 0(0) 1(0.8) 0(0) 

 Plecoptera Capniidae Stonefly 0(0) 1(.9) 0(0) 0(0) 0(0) 
  Chloroperlidae Stonefly *(4.0) *(6.3) 1(1.8) 1(2.4) *(10.2) 
  Leuctridae Stonefly 1(1.6) 0(5.4) 1(6.3) *(4.0) *(5.9) 
  Nemouridae Stonefly 1(2.4) 1(1.8) 0(0) 1(3.2) 1(1.7) 
  Perlodidae Stonefly *(3.2) 1(15.2) 1(2.7) *(0.8) 1(2.5) 
  Pteronarcyidae Stonefly 1(2.4) 1(1.8) 0(0) 1(0.8) 0(0) 
  Taeniopterygidae Stonefly 1(.8) 1(7.1) 1(6.3) 0(0) 1(0.9) 
 Trichoptera Hydropsychidae Caddisfly 2(11.3) 1(1.8) 1(1.8) 1(1.6) 2(3.4) 
  Philopotamidae Caddisfly 1(.8) 0(0) 1(1.8) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 1(.9) 1(0.9) 1(4.0) 1(0.9) 
Nemertea Hoplonemertea Tetrastemmatidae Worm 0(0) 0(0) 0(0) 1(0.8) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6);  
and red are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Double Lick Run (SAVA-276-S) 
Site SAVA-276-S is located on Double Lick Run in the Highlands region of Maryland. It is in the Savage 
River Watershed in Garrett County. This site was sampled in 1996 and 2000 to 2004. Its watershed is 
primarily forested (93%), with 7% agriculture. 

Double Lick Run in the spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Double Lick Run (1996 and 2000 to 2004). 
Parameter 1996 2000 2001 2002 2003 2004 
Field pH 6.8 6.8 6.8 6.3 6.7 6.8 
Dissolved Oxygen (mg/L) 9 8.3 10.1 11.8 10 8.1 
Conductivity (mS) 0.06 0.05 0.05 0.05 0.05 0.05 
Turbidity (NTU) Not measured 2.6 0.7 1.5 1.1 2.6 

Physical Habitat  

Physical habitat measurements collected at Double Lick Run (1996 and 2000 to 2004). Scored parameters 
are on a 0 (worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 13 16 16 14 17 12 
Epifaunal substrate (0-20) 12 18 19 18 19 15 
Velocity/Depth Diversity (0-20) 9 10 13 10 15 10 
Pool Quality (0-20) 7 10 15 10 16 10 
Riffle Quality (0-20) 11 9 15 10 17 13 
Shading (%) 90 98 93 95 98 96 
Embeddedness (%) 40 10 15 20 15 30 
Discharge (cfs) .33 .36 .20 .07 .64 1.12 

The graph below displays the temperature logger data for Double Lick Run for 2000 to 2004.  
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Double Lick Run by sampling year. 
Parameter 1996 2000 2001 2002 2003 2004 
Blue ridge sculpin 39 16 19 16 19 19 
Brook trout 4 32 59 44 67 152 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Double Lick Run. 
Order (Common) Species 
Caudata (Salamanders 
and Newts) 

Allegheny Mountain Dusky Salamander, Northern Dusky Salamander, Northern Slimy Salamander, Northern Spring 
Salamander, Northern Two-lined Salamander, Red-Spotted Newt, Seal Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Double Lick Run by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 

    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Lumbriculida Lumbriculidae Worm 0(0) 0(0) *(0.8) *(0.9) *(0.8) *(1.7) 
Arthropoda Amphipoda Gammaridae Scud 1(10.0) 1(5.2) 1(10.1) 1(27.5) 1(16.7) 1(21.5) 
 Coleoptera Elmidae Beetle 1(1.0) *(0.9) 0(0) 0(0) 0(0) 1(0.8) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 1(0.8) 0(0) 0(0) 0(0) 
  Chironomidae True Fly 2(2.0) 6(12.2) 3(5.9) 5(9.2) 3(7.9) 4(5.0) 
  Empididae True Fly 0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
  Simuliidae True Fly 1(1.0) 1(0.9) 1(0.8) 1(1.8) 0(0) 0(0) 
  Tipulidae True Fly 0(0) 1(0.9) 0(0) 2(3.7) 2(2.4) 1(0.8) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 1(2.5) 1(1.8) 1(0.8) 0(0) 
  Baetidae Mayfly 0(0) *(0.9) 0(0) 1(0.9) 0(0) 1(2.5) 
  Ephemerellidae Mayfly 1(13) 2(6.1) 1(19.3) 1(1.8) 1(24.6) 2(35.5) 
  Heptageniidae Mayfly 2(31) 3(31.3) 1(39.5) 3(28.4) 1(17.5) 1(4.1) 
  Leptophlebiidae Mayfly 1(5) 1(8.7) 1(3.4) 0(4.6)* 1(1.6) 0(0) 
 Plecoptera Chloroperlidae Stonefly *(4) 1(2.6) 0(0) 2(5.5) *(2.4) 1(4.1) 
  Leuctridae Stonefly 1(6) 1(14.8) *(4.2) 2(3.7) 1(9.5) 1(9.9) 
  Nemouridae Stonefly 2(16) 1(7.8) 1(6.7) 2(1.8) 1(5.6) 1(1.7) 
  Peltoperlidae Stonefly 1(2) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
  Perlodidae Stonefly *(2) *(1.7) *(1.7) *(0.9) *(3.2) 1(7.4) 
  Pteronarcyidae Stonefly 1(2) 1(1.7) 1(1.7) 1(0.9) 0(0) 1(0.8) 
 Trichoptera Hydropsychidae Caddisfly 2(3) 1(0.9) *(0.8) 1(0.9) 1(1.6) 1(0.8) 
  Limnephilidae Caddisfly 0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
  Philopotamidae Caddisfly 1(1) 0(0) 0(0) 2(1.8) *(0.8) 1(0.8) 
  Rhyacophilidae Caddisfly 0(0) 1(0.9) 1(0.8) 1(0.9) 1(2.4) 1(2.5) 
  Uenoidae Caddisfly 1(1) 0(0) 1(0.8) 1(1.8) 1(2.4) 0(0) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) 0(0) 0(0) *(0.9) 0(0) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red 
are tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Fifteenmile Creek (FIMI-207-S) 
Site FIMI-207-S is located on Fifteenmile Creek in the Highlands region of Maryland. It is in the Fifteen 
Mile Creek Watershed in Allegany County. This site was sampled in 1995 and 2000 to 2004. Its watershed 
is primarily forested (90%), with 6% barren and 4% agriculture. 

Fifteenmile Creek in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Fifteenmile Creek (1995 and 2000 to 2004). 
Parameter 1995 2000 2001 2002 2003 2004 
Field pH 7.3 7.6 7.2 7.3 7.3 6.2 
Dissolved Oxygen (mg/L) 7.4 9 7.4 8.6 7.2 8.4 
Conductivity (mS) 0.06 0.07 0.08 0.08 0.07 0.06 
Turbidity (NTU) Not measured 0.5 0.7 0.2 0.2 2.6 

Physical Habitat  

Physical habitat measurements collected at Fifteenmile Creek (1995 and 2000 to 2004). Scored parameters 
are on a 0 (worst) to 20 (best) scale. 

Parameter 1995 2000 2001 2002 2003 2004 
Instream habitat (0-20) 13 15 11 11 11 13 
Epifaunal substrate (0-20) 8 10 11 11 10 16 
Velocity/Depth Diversity (0-20) 8 9 5 5 8 10 
Pool Quality (0-20) 18 8 6 10 9 10 
Riffle Quality (0-20) 0 11 5 11 8 15 
Shading (%) 30 50 50 65 60 60 
Embeddedness (%) 0 5 10 15 20 20 
Discharge (cfs) 2.23 .55 .10 .09 .22 3.05 

The graph below displays the temperature logger data for Fifteenmile Creek for 2000 to 2003. Maximum 
recorded temperatures occurred during the drought in July and August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Fifteenmile Creek by sampling year. 
Parameter 1995 2000 2001 2002 2003 2004 
Blue ridge sculpin 0 0 0 1 0 0 
Bluntnose minnow 9 23 5 28 26 43 
Central stoneroller 0 208 125 300 79 182 
Chain pickerel 19 0 2 0 0 0 
Creek chub 0 28 85 43 5 24 
Creek chubsucker 18 0 0 0 2 0 
Eastern blacknose dace 0 215 211 83 34 17 
Fallfish 1 0 0 0 3 0 
Fantail darter 0 56 164 92 68 106 
Green sunfish 11 1 0 0 3 0 
Greenside darter 0 48 32 17 5 25 
Largemouth bass 2 0 0 0 0 0 
Longnose dace 0 29 35 10 2 15 
Northern hogsucker 0 0 4 0 0 2 
Potomac sculpin 10 165 217 239 122 345 
Redbreast sunfish 0 0 0 0 1 0 
Rock bass 16 0 3 6 0 7 
Smallmouth bass 5 8 0 2 0 4 
White sucker 3 9 22 10 3 5 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Fifteenmile Creek. 
Order (Common) Species 
Anura (Frogs and Toads) Northern Green Frog, Pickerel Frog 
Caudata (Salamanders and Newts) Red-Spotted Newt , Northern Two-Lined Salamander  
Squamata (Snakes and Lizards) Northern Watersnake 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Fifteenmile Creek by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 

    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Naididae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
 Lumbriculida Lumbriculidae Worm *(4.4) 0(0) 0(0) 0(0) 0(0) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Psephenidae Beetle 0(0) 0(0) 0(0) 1(2.9) 0(0) 0(0) 
 Decapoda Cambaridae Crayfish *(1.1) 0(0) 0(0) 0(0) 0(0) 0(0) 
 Diptera Athericidae True Fly 0(0) 0(0) 0(0) 1(3.9) 0(0) 0(0) 
  Chironomidae True Fly 5(22.0) 2(4.2) 4(9.1) 6(13.7) 3(17.6) 4(6.8) 
  Simuliidae True Fly 1(1.1) 2(22.9) 1(20) 1(7.8) 1(8.8) 0(0) 
  Tipulidae True Fly 1(1.1) 0(0) 0(0) 0(0) 0(0) 1(1.7) 
 Ephemeroptera Ameletidae Mayfly 1(1.1) 0(0) 0(0) 0(0) 1(1.6) 0(0) 
  Baetidae Mayfly 0(0) 1(2.5) 0(0) 0(0) 0(0) *(0.9) 
  Caenidae Mayfly 1(2.2) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Ephemerellidae Mayfly 2(5.50) 2(10.2) 2(17.3) 1(2.0) 3(26.4) 3(19.5) 
  Ephemeridae Mayfly 1(2.2) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Heptageniidae Mayfly 3(44.0) 2(4.2) 1(10.9) 2(10.8) 2(8) 3(51.7) 
  Isonychiidae Mayfly 0(0) 0(0) 1(0.9) 1(3.9) 0(0) 0(0) 
  Leptophlebiidae Mayfly 0(0) *(7.6) 0(0) 0(0) 1(3.2) 0(0) 
 Isopoda Asellidae Aquatic 

Sow Bug 
1(1.1) 0(0) 1(0.9) 0(0) 0(0) 1(1.7) 

 Megaloptera Corydalidae Alderfly/ 
Fishfly 

0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 

 Odonata Gomphidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 1(7.8) 0(0) 0(0) 

 Plecoptera Capniidae Stonefly 0(0) 0(0) 0(0) *(2.0) 0(0) 0(0) 
  Chloroperlidae Stonefly 1(7.7) *(5.9) *(0.9) 0(0) 0(0) 1(5.9) 
  Leuctridae Stonefly 0(0) 0(0) *(0.9) 0(0) *(0.8) *(2.5) 
  Nemouridae Stonefly 1(3.3) 1(32.2) 1(20.9) 1(9.8) 3(22.4) 1(4.2) 
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    1995 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

  Perlidae Stonefly 0(0) 0(0) 1(0.9) *(2.0) 0(0) 0(0) 
  Perlodidae Stonefly *(1.1) 1(2.5) *(4.6) 0(0) 1(4.8) 1(4.2) 
  Taeniopterygidae Stonefly 0(0) 0(0) 1(8.2) 1(4.9) 1(0.8) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 1(1.1) 1(0.9) 1(2.7) 1(20.6) 0(0) 0(0) 
  Philopotamidae Caddisfly 0(0) *(5.9) *(1.8) 1(1.0) *(3.2) 0(0) 
  Polycentropodidae Caddisfly 1(1.1) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Uenoidae Caddisfly 0(0) 0(0) 0(0) 1(3.9) 1(0.8) 1(0.9) 
Platyhelminthes Tricladida Planariidae Flatworm 0(0) 1(0.9) 0(0) *(1.0) 0(0) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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High Run (UMON-288-S) 
Site UMON-288-S is located on High Run in the Highlands region of Maryland. It is in the Upper 
Monocacy River Watershed in Frederick County. This site was sampled in 1996 and 2000 to 2004. Its 
watershed is primarily forested (82%), with 12% agriculture and 7% urban. 

High Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at High Run (1996 and 2000 to 2004) 
Parameter 1996 2000 2001 2002 2003 2004 
Field pH 8.2 7.1 6.7 6.1 6.5 6.6 
Dissolved Oxygen (mg/L) 8.7 7.9 8.9 10.5 8.3 7.3 
Conductivity (mS) 0.08 0.02 0.02 0.02 0.02 0.02 
Turbidity (NTU) Not measured 2.5 2.2 2.2 0.7 2.1 

Physical Habitat  

Physical habitat measurements collected at High Run (1996 and 2000 to 2004). Scored parameters are on a 0 
(worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 12 17 18 18 17 17 
Epifaunal substrate (0-20) 4 18 16 18 16 19 
Velocity/Depth Diversity (0-20) 14 14 10 10 11 16 
Pool Quality (0-20) 16 17 15 13 14 16 
Riffle Quality (0-20) 14 17 15 17 16 17 
Shading (%) 97 95 85 92 95 95 
Embeddedness (%) 55 20 20 20 35 20 
Discharge (cfs) 3.32 1.11 .28 .46 .84 1.48 

 

The above graph displays the temperature logger data for High Run for 2000 to 2001 and 2003 to 2004. 
Maximum recorded temperatures occurred during August 2001. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in High Run by sampling year. 
Parameter 1996 2000 2001 2002 2003 2004 
Blue ridge sculpin 57 0 0 0 0 0 
Brook trout 0 41 167 30 23 67 
Creek chub 28 0 0 0 0 0 
Eastern blacknose dace 104 0 0 0 0 0 
Fallfish 10 0 0 0 0 0 
Fantail darter 5 0 0 0 0 0 
Greenside darter 2 0 0 0 0 0 
Longnose dace 1 0 0 0 0 0 
Potomac sculpin 112 0 0 0 0 0 
Rosyside dace 79 0 0 0 0 0 
White sucker 23 0 0 0 0 0 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near High Run. 
Order(Common) Species 
Anura (Frogs and Toads) Eastern American Toad, Northern Green Frog, Pickerel Frog 
Caudata (Salamanders and Newts) Northern Dusky Salamander, Northern Two-Lined Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in High Run by sampling year, (genera (RA)) = 
(number of genera (percent relative abundance)). 

    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Brachiobdellida   0(0) *(1.6) 0(0) 0(0) 0(0) 0(0) 
 Haplotaxida Naididae Worm 0(0) *(0.8) 0(0) 0(0) 0(0) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 1(10.3) 1(7.4) 1(2.8) 2(25.7) 2(7.6) 0(0) 
  Psephenidae Beetle 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
 Decapoda Cambaridae Crayfish 0(0) 1(0.8) 0(0) 0(0) 0(0) 0(0) 
 Diptera Chironomidae True Fly 4(20.6) 4(3.3) 1(6.5) 3(8.6) 6(13.6) 3(7.9) 
  Simuliidae True Fly 2(25.8) 1(0.8) 1(3.7) 0(0) 1(2.5) 0(0) 
  Tipulidae True Fly 2(2.1) 0(0) 0(0) 3(3.4) 2(1.7) 2(4.8) 
 Ephemeroptera Baetidae Mayfly 0(0) 2(7.4) *(4.6) *(1.7) 0(0) 1(13.5) 
  Ephemerellidae Mayfly 1(1.0) 1(36.9) 1(41.7) 1(22.2) 1(20.3) 1(17.5) 
  Heptageniidae Mayfly 3(16.5) 3(9.8) 1(20.4) 1(13.7) 1(11.9) 2(15.9) 
  Isonychiidae Mayfly 1(2.1) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Leptophlebiidae Mayfly 0(0) 1(11.5) *(4.6) 1(9.4) 1(11.0) 1(7.1) 
 Plecoptera Capniidae Stonefly *(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Chloroperlidae Stonefly 0(0) 1(1.6) 0(0) 0(0) 1(0.9) 1(4.0) 
  Leuctridae Stonefly 0(0) 1(2.5) 1(3.7) 1(1.7) 1(2.5) 1(4.8) 
  Nemouridae Stonefly 1(4.1) 1(2.5) 0(0) 0(0) 0(0) 0(0) 
  Peltoperlidae Stonefly 0(0) 0(0) 0(0) 0(0) 1(2.5) 0(0) 
  Perlidae Stonefly 0(0) 0(0) 1(0.9) 0(0) *(0.9) *(0.8) 
  Perlodidae Stonefly 0(0) *(4.1) *(1.9) *(4.3) *(4.2) *(2.4) 
  Pteronarcyidae Stonefly 0(0) 0(0) 0(0) 1(0.9) 0(0) 0(0) 
 Trichoptera Hydropsychidae Caddisfly 3(10.3) 1(6.6) 2(5.6) 1(5.1) 1(13.6) 2(18.3) 
  Lepidostomatidae Caddisfly 0(0) 1(2.5) 1(0.9) 1(3.4) 1(0.9) 0(0) 
  Philopotamidae Caddisfly 1(1.0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.9) 0(0) 
  Rhyacophilidae Caddisfly 1(1.0) 0(0) 1(0.9) 0(0) 1(0.9) 1(3.2) 
  Uenoidae Caddisfly 1(4.1) 0(0) 1(0.9) 0(0) 1(0.9) 0(0) 
Nematomorpha Gordioidea Gordiidae Worm 0(0) 0(0) *(0.9) 0(0) *(1.7) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Mill Run (PRLN-626-S) 
Site PRLN-626-S is located on Mill Run in the Highlands region of Maryland. It is in the Lower North 
Branch Potomac River Watershed in Allegany County. This site was sampled in 1996 and 2000 to 2004. Its 
watershed is 100% forested. 

Mill Run in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at Mill Run (1996 and 2000 to 2004). 
Parameter 1996 2000 2001 2002 2003 2004 
Field pH 7.7 7.4 7.7 7.9 7.5 7.7 
Dissolved Oxygen (mg/L) 8.5 6.8 8.9 8.8 8.4 8.3 
Conductivity (mS) 0.14 0.11 0.16 0.19 0.12 0.16 
Turbidity (NTU) Not measured 6.2 4.3 13.2 7.6 4.3 

Physical Habitat  

Physical habitat measurements collected at Mill Run (1996 and 2000 to 2004). Scored parameters are on a 0 
(worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 15 17 18 16 18 16 
Epifaunal substrate (0-20) 10 17 18 16 14 16 
Velocity/Depth Diversity (0-20) 14 16 10 10 10 10 
Pool Quality (0-20) 15 16 15 10 12 14 
Riffle Quality (0-20) 12 17 16 14 16 15 
Shading (%) 95 90 85 94 95 90 
Embeddedness (%) 0 0 15 20 35 35 
Discharge (cfs) .51 1.47 .29 .26 .73 .50 

The above graph displays the temperature logger data for Mill Run for 2000 to 2004.  
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in Mill Run by sampling year. 
Parameter 1996 2000 2001 2002 2003 2004 
Blue ridge sculpin 0 54 137 120 40 40 
Brook trout 5 28 36 16 61 96 
Eastern blacknose dace 0 100 124 134 108 79 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near Mill Run. 
Order (Common) Species 
Anura (Frogs and Toads) Northern Green Frog  
Caudata (Salamanders and Newts) Northern Dusky Salamander, Northern Slimy Salamander, Northern Two-Lined Salamander 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in Mill Run by sampling year, (genera (RA)) = 
(number of genera (percent relative abundance)). 

    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 0(0) 2(1.7) 0(0) 1(1.9) 1(0.8) 0(0) 
  Psephenidae Beetle 0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
 Decapoda Cambaridae Crayfish 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
 Diptera Ceratopogonidae True Fly 0(0) 0(0) 0(0) 0(0) *(0.8) 1(0.9) 
  Chironomidae True Fly 2(10.8) 3(11.9) 4(11.0) 7(30.5) 4(8.4) 3(5.1) 
  Empididae True Fly 0(0) 0(0) 1(3.4) 0(0) 0(0) 0(0) 
  Simuliidae True Fly 2(2.5) 2(4.2) 1(31.4) 1(3.8) 1(13.5) 1(11.9) 
  Tipulidae True Fly 1(0.8) 2(1.7) 0(0) 1(1.0) 0(0) 0(0) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Baetidae Mayfly 1(5) 1(15.3) *(5.9) 1(11.4) 2(5.9) 1(12.7) 
  Ephemerellidae Mayfly 1(4.2) 1(2.5) 1(4.2) 1(2.9) 2(5.9) 1(1.7) 
  Heptageniidae Mayfly 2(21.7) 3(17.8) 1(11.0) 2(6.7) 3(19.3) 1(32.2) 
  Isonychiidae Mayfly 0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Leptophlebiidae Mayfly 1(5) 1(13.6) 1(8.5) 1(20) 1(10.1) 1(6.8) 
 Megaloptera Sialidae Alderfly/ 

Fishfly 
0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 

 Odonata Gomphidae Dragonfly/
Damselfly 

0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 

 Plecoptera  Stonefly 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
  Capniidae Stonefly 1(0.8) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Chloroperlidae Stonefly 0(0) *(0.9) *(0.9) 0(0) 0(0) *(1.7) 
  Leuctridae Stonefly 1(2.5) *(1.7) 1(3.4) 0(0) 1(1.7) 1(3.4) 
  Nemouridae Stonefly 1(29.2) 1(11.0) 1(5.9) 1(6.7) 1(11.8) 0(0) 
  Peltoperlidae Stonefly 1(1.7) 0(0) 1(0.9) 0(0) 0(0) 0(0) 
  Perlidae Stonefly 0(0) *(0.9) 1(2.5) *(1.9) *(0.8) *(1.7) 
  Perlodidae Stonefly 1(6.7) 1(5.1) 1(3.4) 1(1.9) 1(1.7) 1(5.9) 
  Pteronarcyidae Stonefly 1(2.5) 1(4.2) 1(0.9) 1(1.0) 1(2.5) 1(1.7) 
 Trichoptera Hydropsychidae Caddisfly 1(6.7) 1(5.9) 1(3.4) 3(3.8) 2(10.1) 2(9.3) 
  Limnephilidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Philopotamidae Caddisfly 0(0) 1(0.9) 0(0) 0(0) 0(0) 0(0) 
  Polycentropodidae Caddisfly 0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 0(0) 1(1.7) 0(0) 0(0) 1(1.7) 
  Uenoidae Caddisfly 0(0) 0(0) 1(1.7) 1(1.9) 1(1.7) 1(3.4) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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Savage River (SAVA-225-S) 
Site SAVA-225-S is located on the Savage River in the Highlands region of Maryland. It is in the Savage 
River Watershed in Garrett County. This site was sampled in 1996 and 2000 to 2004. Its watershed is 
primarily forested (84%), with 15% agriculture. 

Savage River in spring 2004. 

Water Chemistry 

Summer water chemistry data collected at the Savage River (1996 and 2000 to 2004). 
Parameter 1996 2000 2001 2002 2003 2004 
Field pH 6.8 7.6 7.5 7.0 7.1 6.7 
Dissolved Oxygen (mg/L) 7.8 8.9 7.9 10.6 8.9 8.3 
Conductivity (mS) 0.09 0.14 0.21 0.18 0.17 0.22 
Turbidity (NTU) Not measured 0.9 2.2 2.6 2.8 2 

Physical Habitat  

Physical habitat measurements collected at the Savage River (1996 and 2000 to 2004). Scored parameters 
are on a 0 (worst) to 20 (best) scale. 

Parameter 1996 2000 2001 2002 2003 2004 
Instream habitat (0-20) 16 19 18 19 19 17 
Epifaunal substrate (0-20) 16 18 16 17 19 17 
Velocity/Depth Diversity (0-20) 13 18 16 16 17 15 
Pool Quality (0-20) 15 19 17 17 18 18 
Riffle Quality (0-20) 16 18 18 20 18 17 
Shading (%) 40 75 75 65 90 85 
Embeddedness (%) 25 15 10 20 25 30 
Discharge (cfs) 6.81 4.91 4.84 3.45 4.60 4.95 

The graph below displays the temperature logger data for the Savage River for 2000 to 2004. Maximum 
recorded temperatures occurred during the drought in July and August 2002. 
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Biology 

Fish 

Cumulative list of fish species (with abundance) collected in the Savage River by sampling year. 
Parameter 1996 2000 2001 2002 2003 2004 
Blue ridge sculpin 140 161 213 225 213 127 
Brook trout 1 10 30 42 24 33 
Brown trout 0 3 0 0 1 1 
Central stoneroller 51 0 0 0 0 0 
Common shiner 4 0 1 0 0 1 
Creek chub 1 2 4 11 3 1 
Cutlip minnow 28 24 33 58 61 55 
Eastern blacknose dace 165 89 88 134 99 130 
Fantail darter 62 34 56 27 41 24 
Longnose dace 209 107 82 90 142 128 
Margined madtom 9 0 0 0 0 0 
Northern hogsucker 1 0 0 0 0 0 
Potomac sculpin 10 23 30 23 28 24 
Rainbow trout 1 0 0 1 1 0 
River chub 25 0 0 0 0 0 
Rock bass 15 0 0 0 0 0 
Rosyside dace 1 3 12 18 3 6 
Smallmouth bass 1 0 0 0 0 0 
White sucker 34 7 18 11 19 10 
Yellow perch 0 0 2 0 0 0 

Red indicates tolerant fish; blue are moderately tolerant; and green are intolerant. 

Herpetofauna 

Cumulative list of herpetofauna species collected in or near the Savage River. 
Order (Common) Species 
Caudata (Salamanders and 
Newts) 

Allegheny Mountain Dusky Salamander, Northern Dusky Salamander, Northern Spring Salamander, Northern 
Two-lined Salamander,  

Squamata (Snakes and 
Lizards) 

Eastern Rat Snake, Northern Watersnake 

Benthic Macroinvertebrates 

Cumulative list of benthic macroinvertebrates collected in the Savage River by sampling year, (genera 
(RA)) = (number of genera (percent relative abundance)). 

    1996 2000 2001 2002 2003 2004 
PHYLUM ORDER FAMILY COMMON 

NAME 
genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

genera 
(RA) 

Annelida Haplotaxida Enchytraeidae Worm 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
 Lumbriculida Lumbriculidae Worm 0(0) *(1.0) *(0.8) 0(0) 0(0) 0(0) 
Arthropoda Coleoptera Elmidae Beetle 0(0) 1(1.0) 0(0) 1(1.0) 0(0) 0(0) 
  Psephenidae Beetle 0(0) 0(0) 0(0) 0(0) 0(0) 1(1) 
 Diptera Blephariceridae True Fly 0(0) 0(0) 0(0) 0(0) 0(0) 1(1) 
  Ceratopogonidae True Fly 0(0) 0(0) 0(0) 0(0) *(0.8) 0(0) 
  Chironomidae True Fly 4(12.4) 7(14.7) 7(23.1) 3(14.6) 10(19.3) 6(15.0) 
  Simuliidae True Fly 1(1.0) 1(1.0) 1(23.1) 0(0) 1(3.4) 1(4) 
  Tipulidae True Fly 1(1.0) 2(2.0) 0(0) 0(0) 2(1.7) 0(0) 
 Ephemeroptera Ameletidae Mayfly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Baetidae Mayfly 1(1.0) 2(3.9) 1(4.1) *(5.8) 2(4.2) 1(6) 
  Ephemerellidae Mayfly 1(27.8) 3(35.3) 1(31.4) 3(31.1) 3(31.1) 2(24.0) 
  Ephemeridae Mayfly 1(1.03) 0(0) 0(0) 1(1.0) 0(0) 0(0) 
  Heptageniidae Mayfly 2(15.5) 3(11.8) 1(7.4) 1(2.9) 1(3.4) 2(9.0) 
  Isonychiidae Mayfly 1(6.2) 1(3.9) 0(0) 1(3.9) 1(0.8) 1(2) 
  Leptophlebiidae Mayfly 1(12.4) 1(9.8) 1(3.3) 1(18.5) 1(19.3) 1(10.0) 
 Megaloptera Corydalidae Alderfly/ 

Fishfly 
0(0) 0(0) 0(0) 0(0) 0(0) 1(1) 

 Odonata Aeshnidae Dragonfly/ 
Damselfly 

0(0) 0(0) 0(0) 1(1.0) 0(0) 0(0) 

 Plecoptera Capniidae Stonefly 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Chloroperlidae Stonefly 0(0) 1(2.0) 0(0) 0(0) 1(0.8) *(1.0) 
  Leuctridae Stonefly 0(0) 0(0) 1(1.7) 1(1.0) 0(0.8)* 1(8.0) 
  Nemouridae Stonefly *(1.0) 1(2.9) 0(0) 0(0) 1(1.7) 1(1.0) 
  Perlidae Stonefly 1(5.2) 1(2.9) 0(0) 0(0) 0(0) 1(4.0) 
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  Perlodidae Stonefly 1(5.2) 1(3.9) 1(1.7) *(2.9) 1(4.2) 1(6.0) 
 Trichoptera Brachycentridae Caddisfly 1(1.0) 0(0) 0(0) 0(0) 0(0) 0(0) 
  Hydropsychidae Caddisfly 1(6.2) 1(2.0) 2(1.7) 2(4.9) 1(0.8) 3(7.0) 
  Lepidostomatidae Caddisfly 1(2.1) 0(0) 1(1.7) 1(11.7) 1(2.5) 0(0) 
  Limnephilidae Caddisfly 0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 
  Rhyacophilidae Caddisfly 0(0) 1(1.0) 0(0) 0(0) 1(1.7) 0(0) 
  Uenoidae Caddisfly 0(0) 1(1.0) 0(0) 0(0) 0(0) 0(0) 
Mollusca Gastropoda   0(0) 0(0) 0(0) 0(0) 1(0.8) 0(0) 

Green families are intolerant (family tolerance values from 0 to 3); blue are moderately tolerant (family tolerance values from 4 to 6); and red are 
tolerant (family tolerance values from 7 to 10). 
* Taxa not identified to genus. 
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